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ENGINEERING STUDY

RECOMMENDATIONS FOR THE SAMPLING
AND DECOMMISSIONING OF
TANK 241-CX-72

1.0 OBJECTIVE
1.1 BACKGROUND AND SCOPE

1.1.1 Background

In 1986, as part of the efforts associated with decommissioning the
Strontium Semiworks Facility located in the 200-E Area, Tank 241-CX-72 was
filled with grout to eliminate voids in the eventual entombment of the
facility. In October of 1988, an actuator rod was discovered to have been
accidentally pulled approximately 15 feet out of the tank by a piece of
heavy equipment. The agitator rod was found to be contaminated and was
subsequently buried as low level waste (LLW) along with some contaminated
ash. A C?T?1ete description of the contamination found is reported
elsewherell). Because the actuator rod contained appreciable Tevels of
radioactive contamination, further analysis by nondestructive assay led to
the conclusion that the tank may contain levels of transuranic (TRU)
materials that could require its classification as transuranic waste. The
decision was made to investigate the means to verify the existence of TRU
material and the means to remove the tank contents if needed.

Prior to grouting the tank in 1986, a liquid Tevel measurement indicated
that the tank was empty. It is believed that this measurement erred eijther
because it was made in the drywell, or the dryness of the sludge made it
appear as if the tank was empty. Nevertheless, based on historical records
that indicated that the tank was empty, and the results of the liquid level
measurement, the tank was filled with grout.

1.1.2 Scope

This engineering study was commissioned to develop alternatives and
recommend a preferred method for proceeding with sampling and decommissioning
of Tank 241-CX-72. This study proposes several feasible sampling and
decommissioning alternatives and includes, for each alternative:

1. Narrative and graphic descriptions.

2. Preferred sampling methods.

3. An assessment of regulatory and environmental impacts and
canstraints.

4. An assessment of principal hazards and risks.

5. Cost estimates.

6. Reasons for not selecting the non-preferred alternatives.
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The description of the recommended alternative includes:

1. A narrative and graphic description of the method with a detailed
outiine for performing the work.

Preferred sampling methods.

An assessment of regulatory constraints with an emphasis on
potential hold points.

An assessment of principal hazards and risks.

A Rough Order of Magnitude (ROM) cost estimate and a preliminary
schedule.

A justification for selecting the recommendation.

[e)] o WM

1.2 PURPOSE AND NEED

Presently, there is evidence support1?% the conclusion that the contents
of Tank 241-CX-72 may be transuranic waste ). The Record of Dec151?n {ROD)
for the disposal of Hanford high-level, transuran1c, and tank wastes!3
provides for the implementation of the "Preferred Alternative® as dis uised
in the Hanford Defense Waste-Environmental Impact Statement (HDW-EIS)

This alternative provides for the disposal of the following defense wastes
at the Hanford Site: 0Double-shell tank wastes; retrievably stored and newly
generated transuranic waste; pre-1970 buried suspect TRU-contaminated solid
waste outside of the central {200 Area) plateau; and strontium and cesium
encapsuiated wastes. For the remainder of the waste classes covered in the
HOW-EIS [single-shell tank (SST) wastes, TRU-contaminated soil and pre-1970
buried suspect TRU-contaminated solid waste within the 200 Area plateaul,
the United States Department of Energy (DOE) has decided to conduct additional
development and evaluation before making decisions on final disposal. This
development and evaluation effort will focus both on methods to retrieve and
process these wastes for disposal, as well as to stabilize and isolate the
wastes near surface (within 30 mefers of the surface).

Although Tank 241-CX-72 is not specifically addressed in the ROD, it is
assumed that it falls under the category of single-shell tank wastes. This
study is an evaluation of the alternatives that are available for the
sampling and retrieval of the waste from Tank 241-CX-72.

2.0 SUMMARY

The sampling and reirieval of the waste from Tank 241-CX-72 1is feasible
using existing technology and methods. The sampling and decommissioning of
the tank can be accomplished in three phases. Initial characterization of
the tank and removal of the grout layer will be accomplished during Phase 1.
During Phase 2, the suspected transuranic sludge in the bottom of the tank
will be sampled and analyzed and the process for retrieval of this material
will be designed. During Phase 3, if confirmed as being transuranic, the
sludge materjal will be retrieved and the tank will be stabilized for future
closure under Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) or Resource Conservation and Recovery Act (RCRA}
guidelines.




WHC-SD-DD-ES-008 Rev 0 Page 11

The sequence of events described above is somewhat flexible in that it
may be feasible to obtain a sample of the sludge layer prior to initiation
of grout retrieval. The slight increase in cost for having to sample through
the grout layer {approximately $80,000) would be offset by a reduction in
the length of the project (approximately 10 months). There would be some
programmatic risk involved in using the currently available samplers which
would probably not retrieve a representative sample. A new sampler, designed
specifically for sampling the hard cake contained in Single Shell Tanks,
should be suitable for retrieving a sample of the sludge material in Tank
241-CX-72. However, this sampler will not be available until at Teast
January of 1990, and may not be perfected for up to another 6 months.

The total cost for compieting all three phases is estimated to be between
51.4 and $1.8 million, depending on the complexity of the Phase 3 process.
The decommissioning project will require at least 2 years and 9 months
compiete.

Several alternatives to the preferred method were considered. These
alternatives involved various combinations of mining and sluicing of the
tank contents. Although each of these options was considered to be feasible
to some degree, each was rejected because of the uncertainties surrounding
the exact nature of the tank structure and its contents. Table 2-1 provides
a brief summary of the options that were considered.

3.0 RECOMMENDATIONS AND CONCLUSIONS

The sampling and retrieval (if necessary) of the waste from Tank
241-CX-72 can be performed in three phases. The first phase will involve
excavation to the top of the tank, removal of the top, and removal of most
of the grout layer. The grout that is removed will be sampled and analyzed
then packaged and disposed of in an appropriate and acceptable manner,
depending on the nature {radionuclide and hazardous material centent) of the
grout. Upon removal of the grout, Phase 2 will begin and samples of the
studge layer wiil be obtained. At the same time, an inspection and analysis
of the tank integrity will be conducted. These data will be evaluated in
order to select the preferred retrieval method. The final refrieval will
occur in Phase 3 and will involve at Teast one of the following three
methods: mining; sluicing; and removal of the tank (with the sludge layer
intact) to a handiing facility. Because of uncertainties as to the nature
(radiological, chemical, and physical properties) of the sludge Tayer and of
the tank integrity, a final sludge retrieval method cannot be specified at
the present time.
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Tabla 2-1. Summary of Options for Decommissioning Tank 241-CR-72.

TEC*,
Alternative $ Million Copments

Recommended Method -~ 1.398 Tank and sludge layer must be fully characterized before
Three phase approach: to sludge retrieval is attempted. This approach features

1.} Remave grout; 1.832 relatively inexpensive methad to accomplish

2.} Sample and analyze characterizations and provides flexibility in selecting
siudge layer, design final retrieval option.

sludge retrieval

pracess;

3.) Retrieve sludge.

Alternative A -- 1.552 Alternative rejected hecause of the unknown characteristics
Mine Entire Contents (Ory of the sludge layer. The sludge minin? equipment would
Process) probably be over-designed in order to function properly.

Alternative 8 -~ 1.146 Alternative rejected because of the unknown characteristics
Leave Grout in Place, Sluice of the sludge layer and tank integrity. The physical
$ludge characteristics of the sludge may make it difficult to

sluice, and, if the tank has leaked, sluicing would be
prohibited. Additionally, the grout layer is supported by
the sludge layer. The ?rout layer probably would not remain
in place if the sludge layer is removed.

Alternative C -- 1.549 Alternative rejected because of the unknown characteristics
Leave Grout in Place, Mine of the grout layer. The grout layer is supported by the
Sludge sludge layer. The grout layer probably would not remain in

place if thea sludge layer is removed.

Alternative D -- 1.172 Alternative rejected primarily because of the uncertainty
Sluice Entire Contents (Wet of tank integrity and characteristics of sludge layer.
Process) Large volume of low level waste would alse be added to

double shell tank inventory.

Alterpatfve E —- --0-- This option would have no incremental impact on current

No Action

*

budgets. This option would require that the sludge
material, which is probably TRU, would remain in iis present
configuration, inm a tank of unknown integrity, for an
indefinite peried.

TEC -~ Total estimated cost includes engineering, construction, installation, operation, overhead

charges, a 35% contingency, and support costs in FY 13989 dollars.
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4.0 METHODOLOGY

4.1 CRITERIA

Several criteria were used in selecting candidate retrieval
technologies. The primary criterion was to render the site o{ yank 241-CX-72
such that it would meet the requirements of DOE Order 5820.2A 8},
Specifically, upon completion of the project, the site would contain only
permissible concentrations of radionuclides and/or hazardous waste. In
general, waste that contains greater than Class C (GTCC) concentrations ?g
radionuclides, as defined in 10 Code of Federal Regulations (CFR) 61.55, )
is generally not acceptable for near surface dispesal. In particular, alpha
emitting transuranic nuclides with half-lives greater than five years are
limited to concentrations of less than 100 nCi/g. In addition, an
environmental pathway analysis must demonstirate that all Tow-level waste
that is disposed (i.e., in place disposal of some or all of the tank
contents) has a dose delivered through all environmental pathways (i.e.,
inhalation, ingestion of food crops grown on contaminated soil, intrusion,
etc.) that does not exceed 25 mrem/year for all pathways or 4 mrem/year
through drinking the groundwater {(whichever is lower). Disposal of any
hazardous waste must meet the requirements of the United States Environmental
Protection Agency (EPA) and the Washington State Department of Ecology (WDOE).

In order to consider Teaving the siudge layer or grout Tayer in place,
these Tayers must be shown to have concentrations that would be non-GTCC,
and non-hazardous. If the sludge layer is to be removed from beneath the
grout layer, the grout and tank must also be of sufficient strength to resist
the forces involved.

Sampling and retrieval techniques must comply with criticality safety
requir?y?nts of the DOE as set forth in the Nuclear Criticality Safety
Manual . The waste must be demonstrated to remain sub-critical under all
circumstances. This requirement precludes the introduction of water
(including water containing a soluble poison) into the tank until the sTudge
Tayer is fully characterized. Historical records and recently obtained
radiation measurements are not sufficient to satisfy the requirement to
characterize the waste with respect to fissionable material content. A
single sample of fissionable material taken in the center of the tank would
be representative for the size tank being sampled. This sample would satisfy
criticality safety requirements, however, sampling for hazardous waste would
require one additional sample.

Waste removal techniques involving water to sluice the siudge layer
would require three additional criteria to be met: 1.) The sludge layer
must be shown to have the physical and chemical characteristics necessary
for successful sluicing; 2.) it must be verified that the tank has not
Teaked; and 3.) the tank walls must be shown to be of sufficient structural
integrity to withstand the sluicing pressure needed to dislodge the waste
material. If the sludge were to be sluiced from beneath the grout (which
would be left in place), the grout must have sufficient structural integrity
to remain in place.
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If the tank, with the sludge layer intact, is to be removed from the
caisson and moved to another facility for waste retrieval, the tank must be
shown to be of sufficient structural integrity to withstand the stresses
involved. Verification that the tank has not leaked would also be required.

Options to sample and remove the tank waste must comply with all
policies and procedures of the Westinghouse Hanford Company (WHC). These
requirements include, but are not Timited to, criticality prevention,
contamination control, and industrial safety. In addition, retrieval options
must be in full, compliance with all applicable DOE, state, and local
regulations.

4.2 TANK AND WASTE CHARACTERIZATION

4.2.1 Historical Background

The 241-CX-72 tank is located in the Strontjum Semiworks Facility of
the 200-E. Area as shown in Figure 4-1. Tank 241-CX-72 was instalied at the
Strontium Semiworks Facility in 1955 and used as an experimental tank to
determine. characteristics of self-concentrating waste from pilot plant
studies for the plutonium and uranium recovery by extraction (PUREX) solvent
extraction process. As shown in Figure 4-2, Tank 241-CX-72 is an upright,
cylindrical vessel 40 inches in diameter and 35 feet, 8 inches in Tength,
mounted inside a caisson. Support pads, welded to the bottom of the tank,
rest on the concrete pad that forms the bottom of the caisson. The 3/8 inch
thick vessel walls are reinforced with five stiffener rings that extend
nearly out to the caisson wall. Three rows of vertical guides connect the
stiffener rings. A cylindrical electrical heater is mounted just above each
stiffener ring. The top of the vessel is sealed with a plate that also
extends over the caisson and seals the caisson. A 3 inch diameter dry well
is mounted on the inner wall of the tank. Two 8 inch diameter risers are
mounted near the center of the tank. One of the risers contains dip tubes
that were used for Tiquid level and density measurements. A sparger is
mounted in the bottom of the tank. A manually operated system of paddies
(for "feeling" the sludge level) was mounted concentrically within the tank.
These paddles were operated through a system of actuator rods that originally
extended from within the vessel to above ground. Approximately 15 feet of
this system of actuator rods was pulied from the tank by heavy equipment
sometime between 1986 and 1988. The tank was constructed of ASTM A-7-52T,
carbon steel, which is similar to ASTM-A36 (reference: Drawing H-2-2563,
see Appendix A). The top of Tank 241-CX-72 is presently buried 13.71 feet
below grade (Grade elevation = 682.96, reference: Drawing H-2-2554, see
Appendix A.)

The tank is set inside a caisson which is a cylinder fabricated from
1/2 inch carbon steel plate. The caisson is 6 feet in diameter and 35 feet,
8 inches long. The bottom of the caisson is a 12 inch thick reinforced
concrete plug which is supported by reinforcing bars welded to the inside of
the caisson {reference: Drawings H-2-4422 and H-2-4423, see Appendix A}.




Figure 4-1. Plan of 200-E Area Showing the Location of Tank 241-CX-72.
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Simpiified Cross Sectional View of Tank 241-CX-72.

Figure 4-2.
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Records indicate that this tank was in operation for less than one
year. 1In June 1974, material level measurements indicated that 73.5 inches
of sludge and 1 inch of Tiquid were present in the tank. A sample of the
Tiquid showed it to be a clear, Tight brown solution with a pH of 9.5 and a
trace of solids. The solution contained the following concentrations of
radionuclides:

Pu 1.13 x 10-8 g/gal
U 2.43 x 10-3 g/gal
137¢c¢ none detected
89,905y 4.33 nCi/gal

In November of that same year, a level of 75.75 inches was measured.
Sampling was then discontinued.

In November 1976, sludge measurements and visual inspection of the tank
indicated that no sludge was present in the tank. At this time, it was
planned to obtain optical equipment that would allow visual inspection,
however this equipment was apparently never obtained.

Records from June 1977 indicate a discrepancy between the tank volume
and level:

Volume {gallons} Levels {inches)
Liquid Solid Liquid Solid
5 325 74.5 1.0

In March of 1978, the tank was recorded as being empty. In 1986, a
1iquid Tevel measurement confirmed that the tank was empty. Based on this
information, the tank was decommissioned and filled with grout in 1986.

The tank is presently believed contain a sludge Tayer of approximately
ten feet in depth. The 1986 inspection failed to indicate the presence of
sludge either because the inspection was made in the drywell, or the dryness
of the sTudge made it appear as if the tank was empty.

In the fall of 1988, n?utron and gamma measurements were taken from
within the 3 inch drywe11(2 . These neutron and beta/gamma measurements
indicated the presence of transuranium isotopes. The radiation exposure
rate measured at a Tocation 47 feet below grade in the tank drywell is 476
R/hr, at the 38 foot level the exposure rate is 168 R/hr, from there to
grade level, the exposure rate drops off rapidly to 0.0006 R/hr. Presently,
it is believed that the sludge Tayer contains sufficient quantities of
transuranic material such that the contents of the tank may have to be
classified as TRU.

In the spring of 198? additional radiation measurements from within
the drywell were obtained 2). Gamma spectra measurements taken at 19 feet
from the top of the riser indicated a high cesium concentration or a possible
void in that area.

A core sample of grout obtained within the top 2 feet of the 8-inch
riser indicates that it is non-radiocactive, and that it is of inferior
structural strength. A penetrometer was used to test the compressive
strength of the grout. (The penetrometer was used because no reliable
compressive strength tester is available at present. Earlier experiments
concluded that penetrometer readings could be converted to compressive
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strength values provided the material being tested has a compressive strength
of less than 1200 psi.) iThe calculated compressive strengths at three
different points on the face of grout sample were all Tess than 1000 psi
(520, 923, and 945 psi). The grout crumbled into 3/8 inch and smaller pieces
when removed from the sample tube. These results are consistent with the
delivery specification for the grout (100 to 350 mesh sand with 3/8 inch
aggregate, and a 3:1 sand to cement ratio, and a slump of 8 inches). Based
on the specification the grout, there is no reason to suspect that it
contains hazardous material.

4.2.2 Characterization of the Tank Vessel

A structural analysis of the tank assuming "new" conditions indicates
that the 1ifting lug stiffeners, 1ifting Tug welds, 1iftin ?usset plate
welds, and 1id to tank weld capacity exceed the gross load 8}, However, the
throat of the 1ifting lug itself is inadequate. There is a 16 fold safety
factor in the strength of the tank walls. However, hand calculations
indicate that the strength of the bottom may be marginal. A finite element
computer analysis, coupled with an estimate of the thickness of the steel
plate and welds, is required to determine the integrity of the tank bottom.
Radiation monitoring of the floor of the caisson and sampling of the
surrounding soil would provide some indication as to whether or not a Teak
had occurred, and consequently if the tank structure is of questionabie
integrity. However, if these tests yield negative results, no valid
conclusions could be reached about the wall integrity. This tank was
constructed of carbon steel plate in the early 1950s. There are few
historical records of tank operations that would allow for the calculation
of wall and weld thicknesses. For example, although the tank was originally
designed to study the effects of caustic boiling waste, it is considered
possible that an acidic solution may have been allowed to boil in the tank.

4.2.3 Characterization of the Tank Contents

Neutrsg and gamma data were obtained via the dry well of Tank
241-CX-72(2).  The neutron measurements taken at approximately 10 feet from
the tank bottom, indicate that mostly fast neutrons are present. Since few
thermal neutrons are present, it can be inferred that no moderator, such as
water, is present between the neutron source and the neutron detector.

There are several configurations that could give rise to such observations:
1.) The neutron emitting material is a coating on the inner wall of the
vessel and the material that fills the tank up to approximately 10 feet from
the bottom is dry; 2.) The neutron emitting material is a coating only on
the outer wall of the dry well; and 3.) There is a dry sludge in the bottom
of the tank that contains the neutron emitting materijal.

If the neutron emitting material is a coating on the inner wall, the
sludge Tayer could only have been a dry, non-radiocactive sTudge that was
present immediately prior to grouting or, in the absence of an initial sludge
layer, grout that became dehydrated. However, any sludge would be expected
to contain the same neutron emitting isotopes as those that are coated on
the wall. The temperature measured at the bottom of the dry well is
approximately 80 degrees F and would not be expected to cause dehydration
of the grout. The first proposed configuration can be ruled out.
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It is very unltikely that any neutron emitting material would be present
on the outer wall of the dry well and not on the inner wall of the tank
since the dry well and tank wall are constructed of the same carbon steel
and were exposed to the same operational environment. For this reason, the
second proposed configuration can be ruled out.

Tank 241-CX-72 was originally used as an experimental tank to determine
the characteristics of self-concentrating wastes during 1956. In June 1974,
material ievel measurements indica%s? that 73.5 inches of sludge and 1 inch
of 1iquid were present in the tank\?/. In 1976 it was planned to pump
several tanks dry but to leave any solid material: "...solutions contained
in the 361- series tanks and Tank CX-70 (Tank C-72 [sic] contains ontly
sTudge) will be incrementally pumped to a 5,000-gallon capacity tanker truck
for transport to an underground storage tank....S]u?gS sampling is scheduled
for all tanks to characterize the stored contents.” ) Later in that year,
attempts to obtain a sample of sludge from the tank indicated no siudge was
present: "Sampling was attempted in another location in the tank but no
sludge was found. Sludge measurements and vis?i] inspection of the tank
indicate that there is no sludge in the tank." ) If sludge was indeed
present, the failure to obtain a sample could be explained if the sTudge was
a very hard material. Over the course of 12 years, between 1974 and 1986,
the material could have dried out because of internal heat generation.
Grout added to the tank in 1986 would not have penetrated the solid layer at
the bottom of the tank. For these reasons, the third configuration is
considered the most Tikely.

Results of a gamma spectroscopic survey at the 19 foot depth indicated
an approximate 40% differ?nge ?5 ween the maximum and minimum values of the
only isotope identified, 37¢s{2). Similar gamma spectra could not be
obtained at deeper locations because of high activity Tevels. A one inch
diameter, one inch long cylindrical NaI{T1) detector with a 5/8 inch window
shielded by 1/2 inch of lead was used for these measurements. The detector
assembly was positioned inside the 3 inch drywell located at the inside
periphery of the tank. The maximum reading was observed with the window
directed towards the axis of the tank while the minimum reading was obtained
with the window directed away from the tank axis. The observed difference
in these readings is considered a positive indication of gamma activity
being present inside the tank because of the fairly wide field of view (103
degrees of arc), and the fact that the lead §91e1ding, with the window
directed away from the tank attenuates the 137¢s gamma peak by about 75%.
1t may be possible, ¥§}ng a detector with narrower field of view, to
distinguish between Cs being present as a coating on the walls of the
tank or drywell as opposed to the activity being present in the bulk of the
grout.

A core sample recently obtained from the top of the 8 inch riser is of
poor structural integrity. This finding is consistent with the "buik fi1i"
specification for the grout. This sample was non-radioactive.
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4.2.4 Assumptions
L}

The radiation measurements taken indicate that there are three distinct
regions in the tank: The bottom 10 feet is characterized by a high neutron
flux and few thermal neutrons; an intermediate layer characterized by a
gradual decrease in neutron activity which is consistent with an expected
decrease due to distance and shielding {i.e., the tank contains grout); and
a top layer that contains little or no activity (the tank wall is relatively
free of contamination).

In the absence of more solid evidence (such as a core sampie) the
following description of the tank contents was assumed: The bottom ten feet
of the tank contains approximately 2.5 cubic metggs of a dry solid that
holds moig of the TRU material (150 to 200 g of Pu is the best
estimate )A There is a possibility that a significant fraction of neutrons
is due to 2 4Cm, which is considered non-TRU, however, there is no simple
way to confirm this theory without a sample of the material. Based on the
assumed similarity of these wastes to PUREX type wastes, this material is
probably non-hazardous. However, there is a possibility that the tank was
used to receive decontamination flush chemicals, in w?lg? case there may be
significant quantities of hazardous materials present .

The intermediate layer consists of fairly uncontaminated grout with a
coating of cesium on the tank walls. The upper five feet of the tank shows
1ittle or no radicactivity which would indicate that the cesium wall coating
ends at this level. Based on the only grout core sample cbtained to date,
it is assumed that the bulk of the grout contains 1ittle or no radicactive
contamination and has no structural strength. Assuming that the grout does
not meet the criteria for being classified as TRU waste, but rather meets
the crit?Y§? for lTow-level waste (LLW) as defined in the waste acceptance
criteria , the disposal of the approximately 6.2 cubic meters of grout
will be relatively simple. Even if this waste is classified as high-level
waste (HLW) (but not TRU), there is provision for 200 Area disposal. Any
grout that is retrieved that has sufficient levels of transuranic
contamination will be packaged as transuranic waste.

Throughout this document, the bottom stratum is referred to as the
"sludge" layer, while the other two regions are referred to collectively as
the "grout" layer. These terms are used subjectively and are derived from
the origin of these layers. Moreover, the term "sludge" is commonly used
at Hanford to indicate unprocessed settled material in tanks. The strict
definition of the term "sludge" has connotations of a moist soft material
(mud). However, it would be incorrect to assume that the "sludge" layer in
Tank 241-CX-72 is a moist soft soiid.

4.2.5 Uncertainties

There are several uncertainties that require resolution in order to
design the preferred retrieval option:

1. Identity of the neutron emitting material. It is possible that
much of the neutron radiation is due to <%%Cm, which ls defined as
non-TRU. A sample of this Tayer may indicate that 244cm s present and
may rg]e out the need to utilize a TRU facility. If the concentration
£ 284cn present is shown to be not greater than Class C concentrations,
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as defined in 10 CFR 61.55, the sTudge Tayer could bg éeft in place.
If most of the neutron emitting material is in fact 39py, there is
uncertainty as to the quantity that might be present. Resolution of
this uncertainty may permit the use of hydraulic removal techniques if
it can be proven that there would be no possibility of a criticality
occurring.

2. Physical nature of the sludge layer. The hardness of the sludge
Jayer can only be estimated at this point. Obtaining a core sample
would allow a determination of the hardness of this layer, which would
provide data necessary for assessing the feasibility of using hydraulic
removal technology. If feasible, the data would also be used to
properly design the hydraulic removal equipment.

3. Chemical nature of the sludge tayer. Llacking historical
information, a sample of this layer would permit a determination to be
made as to whether or not hazardous waste is present, and would allow
for the design of a chemical process for removing and/or stabilizing
the sludge layer.

4. Physical nature of the grout layer. The solidity and cohesion of
the grout must be determined in order to assess the feasibility of
removing the sludge layer while leaving the grout in place.

5. Physical nature of the tapk wall and tank bottom. The structural
integrity of the tank must be determined in order to assess the
feasibility of removing the tank waste via sluicing, or removing the
tank with the siudge layer intact.

4.3 SELECTION OF THE PREFERRED OPTION

Several options for the retrieval of the waste from Tank 241-CX-72 were
considered prior to recommending the preferred option. The logic that was
used to define the preferred option is illustrated in Figure 4-3. The method
involved identifying various combinations of retrieval methods that would
result from the outcome of six decision gates (questions). Each of these
decision gates is discussed below.

1.) Can sludge layer be left in place?

Criteria to be mei:
The sludge tayer must be non-TRU, not-GTCC, and non-hazardous.

Method of determination:
Characterization of the sludge layer.

Discussion:
The sludge layer may be characterized either directly or
indirectly. Direct methods would require obtaining a core sample
of this Tayer which could be analyzed by laboratory techniques to
determine the quantity of TRU, or hazardous waste materials that
are present. In the absence of direct measurement, this Tayer
could be characterized by indirect methods which would require
gamma and neutron measurements coupled with accurate data from the
processes that generated the waste. Radiation measurements
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gathered to date,(z) coupled with a Timited amount of process data,
indicate that this layer contains 150 to 200 g of plutonium which
would require the classification of this material as TRU. The
characterization of this material as TRU is based on the assumption
that most of the neutrons being observed are generated by plu onium
(predominately as fluorides). There is a possibility that 44em
is the source for a significant fraction of neutrons, which would
make the material non-TRU, but possibly &TCC. Direct
ﬁharacterization would be required to confirm this hypothesis,
awever.

Based on the assumed similarity of these wastes to PUREX type
wastes, this material is probably classified as non-hazardous.
However, there is a possibility that the tank was used to receive
process flushes which may have contained hazardous chemicals.

Conclusions: ,
0 ?;diation measurements indicate that the siudge layer may be
u.

0 Available process data are consistent with conclusion that
the sTudge layer may be TRU.

0 The tank may contain hazardous waste.

0 The only way that above conclusions could be altered would
be to obtain a sample.

0 The sludge Tayer requires further characterization and

possible removal because it may contain TRU waste,

Can grout Tayer be left in place?

Criteria to be met:
The grout must be non-TRU, non-hazardous. If the sludge Tlayer is
to be removed from beneath the grout Tayer, the grout must be of
sufficient mechanical strength to resist the forces involved.

Method of determination:
Characterization of the grout layer.

Discussion:

The grout layer may be characterized either directly or indirectly.
Direct methods would require obtaining a core sample of this layer
which would be analyzed by laboratory techniques to determine the

- quantity of TRU, or hazardous waste materials that are present,
and to determine the physical characteristics of the grout. In
the absence of direct measurement, this layer could be characterized
by indirect methods which would require gamma and neutron
measurements coupled with accurate data from the processes that
generated the waste. A core sample obtained from the top of the
tank riser indicates that it is non-radicactive, and that it is of
inferior structural strength. However, the characteristics of
this sample of grout are not necessarily representative of the bulk.
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Conclusions: ’ '

0 Radiation measurements indicate that the grout, taken as a
whole, is non-TRU.
There was nothing added to the grout to make it hazardous.
The grout is probably of weak structural integrity.
The only way these conclusions could be altered would be to
obtain a sample from deeper within the grout.

(=Yool

Is water permissible?

Criterion _to be met: -
The waste must be demonstrated to remain sub-critical under all
circumstances,

Method of determination:
Characterization of the sludge layer.

Discussion:
In order to answer this question, the sludge Tayer must be
characterized directly. Direct methods would require obtaining a
core sample of this layer which would be analyzed by laboratory
technigues to determine the quantity of fissionable material that
is present. In the absence of direct measurement, it must be
assumed that the quantity of fissionable material that is present
would result in a nuclear excursion if water were to be added to
the system. This would force the use of dry sampling and waste
removal techniques up to the point at which the sludge layer is
fully characterized. As discussed above, the plutonium content of
the tank is probably less than 200 g, and is probably in a
distribution such that a safe mass cannot be exceeded. It is
therefore probable that water could be used if appropriate.
However, direct characterization of the waste material is required
in order to proceed with any retrieval method that uses water.

Conclusigns:

0 If direct sampling confirms the estimate of 150 to 200 g Pu,
and a distribution of fissionable material such that a safe
mass cannot be exceeded, water would be permissibie.

Can a soluble poison be used [added to water for sluicing]?

Criterion to be met:

The waste must be demonstrated to remain sub-critical under all
circumstances.

Method of determination:

Characterization of the tank contents.

Discussion:
WHC policy(7) provides that: "Soluble poisons shall not be used as
the primary means of precluding criticality unless the system is
behind a massive shield. Soluble poisons may be used in unshielded
systems as a secondary control to be operative in the event that
the primary control mechanism is voided. In either case, the
presence of the materials must be ensured." The poison must remain
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soluble under all conditions. Direct characterization of the
sludge Tayer (in addition to the grout layer, if the sludge layer
is to be sluiced from beneath the grout), is required in order to
properly specify the performance of the poison. Secondary issues
would involve compatibility of the poison with the double shell
tank waste. However, this is presently assumed to be a minor
probiem since, for example, boron could be used as a poison and
the transuranic fraction of the high level waste will be vitrified
in a borosilicate glass.

Conclusions:

0 Soluble poisons cannot be used without full characterization
of tank contents.

0 Soluble poison is probably not necessary since the TRU content
is probably in a distribution such that a safe mass will not
be exceeded, as discussed above.

Can the sludge layer be sluiced?

Criteria to be met:

The sludge layer must be shown to have the physical and chemical
characteristics necessary for successful sltuicing. In addition,
the tank walls must be shown to be of sufficient structural
integrity to withstand the sTuicing pressure needed to dislodge
the waste material.

Method of determination:
Direct characterization of the sludge layer plus verification of
tan? integrity. Dry well monitoring in the caisson and surrounding
s0il,

Discussion:
Physical and chemical characterization of the siudge layer will
allow a determination to be made regarding the feasibility of
sluicing this material. WNeutron measurements performed recently
indicTE? the absence of thermal neutrons emanating from this
layerie/, It can be inferred that this material is dry, but the
hardness of the material, and its solubility in aqueous solutions,
cannot presently be estimated. A feasibility study would address
such concerns as the material hardness, and soiubitlity in water,
acidic or caustic solutions. Characterization of the tank wall
integrity is required to verify that the tank will not leak aqueous
transuranic solutions. Radiation characterization of the floor of
the caisson and surrounding soil would indicate whether or not a
leak had occurred, and consequently that the tank structure is of
questionable integrity. However, if these tests yield negative
results, nothing could be concluded about the wall integrity.
This tank was constructed of carbon steel plate in the early 1950s.
There are few historical records of tank operations that would
allow for the calculation of wall and weld thicknesses. For
example, although the tank was originally designed to study the
effects of caustic boiling waste, it is possible that an acidic
sotution may have been allowed to boil in the tank. If shown
feasible in the laboratory, a full scale sluicing process may be
properly designed.
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Conclusions:

0 The sludge layer is composed of a dry materiai.

0 The hardness, and water solubility of the material are
unknown.

0 There is no reliable chemical process data that would allow
an estimation of the chemical and physical properties.

0 Chemical and physical characterization of sludge layer, plus
a determination of tank integrity are required to proceed
with a retrieval process that utilizes sluicing.

Can the tank be 1ifted?
Criterion to be mei:

The tank must be shown to be of sufficient structural integrity to
withstand the stresses needed to remove the tank.

Method of determination:
Structural analysis of the tank assuming "new" condition of tank.
Direct verification of tank integrity. Indirect verification by
dry well monitoring in the caisson and surrounding soil.

Discussion:
A structural analysis of the tank assuming "new" conditions
indicates that the 1ifting Tug stiffeners, 1ifting lug welds,
lifting gusset g}ate welds, and 1id to tank weld capacity exceed
the gross Toad! However, the throat of the lifting lug is
inadequate. There is a 16X safety factor in the sirength of the
tank walls, however, hand calculations indicate that the strength
of the tank bottom may be marginal. A finite element computer
analysis, coupled with an estimate of the thickness of the steel
plate and welds, is required to determine the integrity of the
tank bottom. Radiation monitoring of the floor of the caisson
and surrounding soil would indicate if a leak had occurred, and,
consequentiy, that the tank structure is of questicnable integrity.
However, if these tests were to yield negative resuits, no
conclusion could be drawn concerning the wall integrity. This
tank was constructed of carbon steel plate in the early 1950s.
There are few historical records of tank operations that would
allow for the calculation of wall and weld thicknesses. For
example, although the tank was originaliy designed to study the
effects of caustic boiling waste, it is possible that an acidic
solution may have been allowed to boil in the tank.

Conclusigns:

0 Structural calculations performed to date indicate that the
tifting lugs are not adequate for 1ifting the tank in its
present (full) condition.

0 Verification of the integrity of the tank bottom is required
to make a final determination as to whether or not the tank
can be Tifted. (A sample of dry well or actuator rod to
analyze for corrosion may be acceptable).

0 A reduction in the net weight of the tank may allow the tank
to be lifted.
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The best available information about the tank and its contents allows
the elimination of several paths on the logic diagram. As shown by the bold
lines in Figure 4-4, the remaining pathways and associated options are
derived from the following conclusions:

1.) The sludge needs to be removed since it probably contains high
concentrations of TRU material.

2.) The sludge layer cannot be removed from beneath the grout since
the grout probably does not have the necessary cohesion and
solidity to remain in place.

3.) Water will probably be found to be permissible (from a criticality
prevention perspective) once the sludge layer is characterized.

4.) The available information concerning the condition of the tank and
the characteristics of the sludge make it impessible to select the
preferred option for sludge retrieval. Analysis and inspection of
the tank coupled with characterization of the sludge Tayer will
resolve these issues.

The preferred option, described in detail in Section 5, while not shown
explicitly on the logic diagram, is a linear combination of available
options. The preferred option will be performed in a phased sequence that
is considered to be a prudent approach to the problem.

5.0 RECOMMENDED SAMPLING AND DECOMMISSIONING METHOD

The current configuration of Tank 241-CX-72 prevents direct
characterization of the tank and its contents in an economical manner.
Without these characterizations, it is impossible to fully define a safe and
effective means for retrieval of the waste and stabilization of the area.
The prudent course of action is considered to be one that would allow
economical characterization of the tank and contents and retrieval of the
sludge material in a manner that maintains safety, preserves the state of
the environment, and allows for the eventual closure of the site. The
recommended approach is a three phase process. Phase 1 will effectively
return the tank to its pre-1986 configuration by removal of most of the
grout Tayer. Phase 2 allows for the characterization of the sludge, and the
tank. At this point, a final retrieval method will be designed and
imptemented. Phase 3 will be the process that is used to remove the sludge
and to stabilize the site. '

5.1 GENERAL DESCRIPTION

The first phase of the preferred method is depicted in Figure 5-1.
Prior to the actual retrieval process, the structural integrity of the tank
will be studied to the greatest extent possible. For example, it may be
feasible to ultrasonically test the drywell wall and extrapolate these
resuits to estimate the extent of corrosion of the tank walls. (Visual
inspection of the tank wall, as the grout is being removed, will also be
performed.) A minimum of 3 soil samples taken around the outside of the
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Phase 1 of the Proposed Method of Sampling and

Figure 5-1.
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caisson, and extending below the caisson bottom will be used to assess the
caisson for Teakage. s =

Installation of a temporary 10 foot diameter caisson, extending from
the present grade level to the top of 241-CX-72 will provide access to the
top of the tank. A temporary enclosure with exhaust filtration will be
placed above the excavation. The exhaust will be filtered through a two-
stage High Efficiency Particulate Air (HEPA) filier configuration to protect
the environment from radioactive contamination. After removal of the tank
1id, the annulus between the caisson and tank will be inspected for tank
lTeakage by swabbing the outer wall of the tank and checking the swabs for
radicactive contamination. Most of the grout will be removed from the tank
through dry mining techniques. A cap of grout, a few feet thick, will be
left on top of the sludge layer to ensure that none of the sludge layer is
removed during this phase. Continual monitoring of the ventilation exhaust,
coupled with periodic sampling of the grout as it is retrieved, will ensure
that none of the radioactive sludge is removed. The samples will also be
used to determine if the grout contains hazardous materials. Drilling and
vacuum methods will comprise the primary grout removal technique. The
removed grout will be sampled, analyzed, and disposed of 15 accordance with
existing solid waste packaging and disposal requirements( ). At this point,
temporary water proof and shielded covers will be placed over the tank and
caisson to maintain the condition of the tank and the temporary caisson and
to reduce the need to ventilate and monitor the tank.

Upon completion of Phase 1, Phase 2 will commence with the removal of
core samples of the sludge as discussed in Section 5.1.3. Further inspection
and analysis of the exposed tank wall will be performed, if necessary. The
sludge samples will be characterized for its chemical and radiocactive
constituents, as well as its physical properties.

Based on the integrity of the tank and the physical and chemical nature
of the sludge, the sludge retrieval process will be developed. The retrieval
system will center on the use of dry mining techniques, water sluicing, or a
combination of the two. Sludge retrieval may be performed with the tank in
place or with the tank removed from the caisson and transported to an existing
facility (such as T-Plant). The process for sludge removal and site
stabilization will be implemented at this point.

Phase 3 will involve the actual process of sludge removal and site
stabilization. If the sludge layer is mined from the tank, TRU drums will
be used for packaging the material, 1n accordance with existing solid waste
packaging and disposal requirements( 3. 1f sluiced, the material will be
sent to a double shell tank. After the tank contents have been removed and
tank cleanliness (less than 100 nCi/g) verified, the empty tank {or caisson,
if the tank is removed) will be filled in place with sand. The area will

then be backfilled to grade level.
5.1.1 Preferred Grout Retrieval Method - Auger/Airlift

The preferred method of grout retrieval is to gradually break up the
grout and to airlift the material into approved burial containers, as shown
in Figure 5-2. Alternative grout retrieval methods were considered and are
discussed in Section 6.2.
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A hammer type of drilling rig is currently being designed. The
performance specification was prepared by WHC and Kaiser Engineers Hanford
(KEH) is preparing the bid specification. The drill rig consists of a truck
mounted tower with a cable suspended hammer drill {(gravity drop)} and an
ajr1ift mechanism for transferring the drilled media through a cyclone
separator and then into 55 gallon drums. The air being discharged from the
cyclone enters a HEPA filtered containment box which collects the Tight
weight fines.

A system similar to the one described above can be used on this project.
However, in order to preserve the integrity of the tank, the use of an auger
bit is preferred over the hammer drilil. Radiation protection technologists
{(RPTs) will monitor all of the activities required to remove the grout. In
particular, the material removed from the tank will be monitored for high
levels of radioactive contamination. The proposed method of grout removal
is outlined below:

1.) Soil would be excavated from the surface level to the top of the
tank. A 10 foot diameter x 15 feet long caisson, extending from
the surface level to the top of the tank, would be installed. A
weather tight containment building (greenhouse) with a concrete
floor would be installed with the floor sealed to the caisson
extension. An exhauster with HEPA filtration system capabie of
exchanging the air a minimum of six times per hour would be a
component of the containment building.

2.) After verifying that no combustible material or gases are present,
a torch would be used to cut a 38 inch diameter hole in the cover.
The two risers and that portion of the drywell that extends above
the top of the tank cover would be removed. Dip tubes and other
tines that extend out of the tank cover would be cut and capped.

3.) An auger will be used to drill a series of holes 1 foot in diameter
X 20 feet deep in the grout. This action will locosen and break up
the grout.

4.) A flexible boot seal, for contamination control, will be installed
to the top of the caisson from the concrete floor.

5.) The grout airiift, which consists of a pipe with an air jet, will
be installed through the flexible boot/seal. This device will be
used to 1ift the loosened grout. In order to ensure contamination
control, the airlift device will be designed and operated so that
a slight negative pressure is maintained within the tank, discharge
pipe, and grout collection vessels.

6.) The grout will be removed in four foot increments. A cyclone
separator will remove the bulk of the solids from the air stream
and deposit them into 55-galion waste drums. The air being
discharged from the cyclone separator will flow into a sealed
burial box fitted with HEPA filters.

7.) After the grout has been removed, the tank and temporary caisson
will be sealed with removable shielded covers.
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There are two primary advantages to the method outiined above:

1.) The grout can be removed from the tank and deposited into burial
containers with a self contained system.

2.) The equipment is relatively simple, readily available, and is
adaptable to onsite drilling rigs.

The one major disadvantage to such a method is the possibility of an
accidental discharge to the environment. Operation of the system at a slight
vacuum will be necessary to prevent this from happening.

5.1.2 Grout Sampling

A sample of grout, which is representative of the bulk of the grout, is
required prior to definitive design of the grout retrieval equipment (Phase 1
of the recommended retrieval method). This sample would be used to
characterize the grout for structural stability, chemical and radiochemical
contents, and other pertinent physical parameters. A core sample taken 10
feet below the tank 1id should be adequate for this purpose.

It is desirable to use existing proven drilling equipment for retrieving
core samples. Ligquid Tubricant drilling coolants cannot be used until a
criticality analysis has determined that the sludge does not contain a
fissionabie quantity of material.

5.1.3 Studge Sampling

5.1.3.1 Criteria for Sludge Sampling. Sampling shall be performed in
accordance with the requirements of the EPA and WDCE. A minimum of two core
samptes is recommended to estimate chemical concentrations and also provide
an estimate of the error. This error is composed of the sampling error, the
analytical error, and that due to sludge heterogeneity. One core sample is
adequate to estimate the sampling error and analytical error. However, a
second sample is required to estimate the error due to sludge heterogeneity.

It is desirable to use existing proven equipment for sample core
drilfling. Liquid Tubricant drilling coolants shall not be added to the tank
contents while core drilling for samples until a criticality analysis has
determi?ed that the sludge does not contain a hazardous amount of fission
material.

In order to minimize the risk of spreading radioactive contamination or
hazardous materials, the Tength of time the tank is open to the environment
should be minimized.

5.1.3.2 Recommended Method f?r Studge Sampling. With some modification, the
existing drilling procedure 4) should be adequate for this application. A
vertical core sample of the sludge will contain approximately six 19-inch
segments. It is recommended that the chemical analyses be performed on each
homogenized segment. A minimum of two sample cylinders will be taken from
the lower (sTudge) portion of the tank.

Several sampler types were evaluated for applicability to sampling the
sludge in the tank. It is quite probable, however, that no single sampler
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will be able to complete the entire task. What follows is a general
discussion of the suitability of the various sampler to specific types of
materials.

One Inch Rotary Valve STudge Sampler

The One Inch Rotary Valve Sludge Sampler (shown on Drawing
H-2-91685 in Appendix A), is currently used at Hanford to sample moist
sludges. The sampler consists of a stainless steel barrel with a plug
valve in the lower end. When the sample tube is full, a piston-rod
assembly, mounted inside the barrel, pulls on a cable system that closes
the plug valve. After closing the valve, the piston rod is designed
to shear a pin with the application of a 40 pound tensile force. This
sampler is being redesigned (as shown on Drawing H-2-99316, in Appendix
A) but will function similarly to the old design.

The solid core sampler is best suited to sampling moist sludges,
however, it may be capable of extracting dry samples that range in
coarseness from powders to small chunks. The main impediment to
retrieving a sample of powdery or gravely material is that the drill
string has Tittle ability to remove drilling fines by itself. Normal
paraffin hydrocarbon (NPH) is generally used to keep the sampling area
ciear of contaminants when the sample tube is removed. The NPH serves
to balance the hydrostatic head in the drill string so that when a
loaded sampler is pulled out prior to the insertion of an empty sampler,
studge does not fill the drill string. However, until the sludge in
241-CX-72 is characterized, hydrogenous material, such as NPH, cannot
be added to the tank. One method to overcome this probiem is to replace
the rotating drill bit that is currently used with a drive shoe. The
drill string would then be driven without rotation.

For relatively hard materials, a rotating bit is required. Flutes
could be added to the drill string to carry away the fines. This
approach was quickly tried on Tank 109-SX with Timited success. Outside
of the fact that the drill may suffer from a limited ability to remove
the fines, the sampled material would be pulverized by the sampler
itself, since the sampler rotates with the drill string. Bearings
could be used so that the sampler remains stationary with respect to
the sludge. However, the bit tends’tec wander, radially, and a means of
keeping the bit centered would have to be devised.

The main difficulty in retrieving a sample of dry material with
this device is the ability to close the valve. If the valve does not
close completely, some, if not all, of the sample will be lost. Larger
size chunks may more readily bridge the opening and thus a larger volume
of this type of material would be expected to be retained than a powdery
material. A very hard material that does not break into chunks would
not be expected to be held by the sampler at all, since the plunger rod
shear pin will break when a force exceeding 40 pounds is applied to the
piunger, and the valve would not be expected to shear the sample with
this small a force. This sampler could be modified by eliminating the
plug valve and using, in its place, a different style end core catcher
assembly.

Depending on the nature of the sludge, the solid core sampler
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could be used to retrieve a sample. However, modifications to the
sampier could be quite extensive.

Sptit Tube Sampier

The main feature of the split tube sampler (shown on Drawings
H-2-91497 and H-2-91498 in Appendix A) is a sample barrel that is split
into two pieces along its length. The pieces of the barrel are held
together by caps that are screwed on to each end. The split tube
sampler is best suited for sampling loose solids. Whereas the
Taboratory retrieves the sample from the solid core sampler by
extrusion, the sample from a split tube sampler is retrieved simply by
removing the end caps and removing one of the tube sections. The split
tube sampler is actually the predecessor to the solid core sampler
discussed above. The solid core sampler was devised because the split
tube sampler would not retain free liquids. The split tube sampler is
less suited to recovery of solid samples since it can withstand less
force than the solid core sampler. The split tube sampler would require
minor modifications in order to be used. The quadra latch assembly
would require the machining of serrations {similar to those used on the
solid core sampler) and the addition of some holding lugs on the tube
so that the manipulators used in the laboratory could grip the tube for
disassembly.

Salt Cake Sampler

The salt cake sampler is currently being developed specifically
for the purpose of sampling salt cake in single shell tanks. The
sampler will feature a bit that cuts a smaller annular dimension (kerf),
and consequently generates Tess drill fines, than the current solid
core sampler. The drill will possibly have flutes to carry the fines
away from the bit. The sampler will be redesigned to receive the
slightly larger core diameter and will use a closure that will trap
both solids and some 1iquids. A working model of this sampler is
expected to be available by January of 1990. However, there may be as
much as another 6 months of work to have the sampler fully operational.

Of the various samplers that will be available, the salt cake sampler
would be the most appropriate choice. The drill is being designed
specifically to penetrate hard cake and will not require a liquid to remove
fines. The drill that is used for the other two samplers is probably less
than adequate to penetrate the hard cake. Disregarding the probable
difficulties of drilling, the split tube sampler would be preferable over
the solid core sampler, because the sample holding mechanisms that are
available are more sujted to the task than the plug valve on the solid core
sampler.

Other than the fact that it would be more costly, there are no technical
obstacles to attempt sampling of the sludge prior to retrieval of the grout.
The sludge Tayer could be accessed by first driliing through the grout using
a commercially available auger or rock grinder.
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5.1.4 Sludge Retrijeval Methods

Because of uncertainties as to the exact nature of the sludge and of
the tank integrity, a final sludge retrieval method cannot be specified at
this time. However, several methods to retrieve the sludge were considered
to be feasible and are discussed below. The alternatives discussed here
were developed primarily for the purpose of placing bounds on the cost
estimate for Phase 3. The applicability of each method will be assessed
during Phase 2.

5.1.4.1 Dry Retrieval of Sludge. The following conditions are assumed: the
grout has been removed from the tank; and the sTudge is hard, similar to
concrete. A truck mounted Longyear 44 driiling rig, with rock drilling bits
would drill a series of holes into the sludge. As shown in Figure 5-3,
expandable balloon type devices would be installed into one-third to one-half
of the holes. These balloons would then be pressurized with air and the
expansion would cause the sludge to be broken into chunks.

The chunks of siudge would be reduced in size using an enclosed screw
auger with an air1ift, and placed into appropriate burial containers. As
shown in Figure 5-4, the encased auger would consist of an auger surrounded
by a containment housing. A vacuum system would be used to 1ift the loosened
sludge from around the auger and blow it through a system similar to that
shown in Figure 5-2. The concrete burial box, which would be sealed, would
have HEPA filters mounted in them to filter the air that would be discharged
from the boxes. After filling, the burial boxes would sealed for disposal.

5.1.4.2 Wet Retrieval of Sludge. The following conditions are assumed: the
grout has been removed from the tank; the tank is structuraily sound and
does not leak; the sludge has been analyzed and it is shown that there is no
potential for nuclear criticality; and the sludge possesses the necessary
chemical and physical properties for sluicing. Wet removal of sludge may be
accomplished: 1.) with the tank in-place; 2.) with the tank removed and
Tifted above the caisson into a shielded area; or 3.) with the tank removed
from the caisson, sectioned (cut) and moved to the T-Plant canyon.

As shown in Figure 5-5, a high pressure water spray would be used to
break up the sludge within the tank. The slurry would then be mixed with
caustic, to raise the pH of the slurry as required by Tank Farm
specifications, and then sluiced out of the tank into a double shell tank.
Provided in Figure 5-6 is a schematic diagram of the sluicing equipment.

5.1.4.3 Tank Removal. The following conditions are assumed: the grout has
been removed from the tank; and the tank has been proven to be structurally
sound for 1ifting. The tank would be removed from the caisson and placed
into a shielded disassembly structure, as shown in Figure 5-7. The sludge
would then be hard rock mined, sluiced or sectioned without the concern of
the tank being ruptured.

The tank could also be sectioned {cut) to a shorter length and sealed.

It would then be placed into a shielded container and transported to T-Plant
for sludge removal and tank disposal, as shown in Figure 5-8.
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Figure 5-3.
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Figure 5-4. Encased Auger for Sludge Retrieval.
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Figure 5-5, Sheet 1. Sluice in Place Option for Sludge Retrieval.
PORTABLE
ggf'SEE‘éON E[DRILL RIG
% L I—;o);’” \0

SEAL TOP OF TANK
UNTIL SLUDGE HAS
BEEN CHARACTERIZED

USE ORILL TO
/_LOOSEN AND BREAK

g uP sSLUDGE
/é N 2
If;
FUMP
MOTOR
PYMP CLEANLINESS
INLET SLUGCE TO VERIFICATION
SUPE/-cD TK-003-CR MONITOR
- fr_\\h___qf""T}_ﬁgz:.—
ﬂ/”/ﬂz; Iy VL YLl
SLUICING
WAND SLURRY PUMP SURVEY TO
T /— r-'/_VERIFY SLUICED
. SLLICED ARE AREA IS5 CLEAN
; A-“‘HH“‘
SLUDGE —~__ | E22%
f‘ g ; -
7 > A 4
. ] z A

CX72A4



WHC-SD-DD-ES-008 Rev O Page 40

Figure 5-5, Sheet 2. Sluice in Place Option for Sludge Retrieval.
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Figure 5-6. Process Schematic of the Sludge Sluicing System.
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Sluicing Sludge by Lifting the Tank into a Shielded Area.
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Figure 5-7, Sheet 2.
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Sluicing Sludge by Lifting the Tank into a Shielded Area.
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Figure 5-8, Sheet 1. Transfer of Tank to T-Plant for Sludge Removal.
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Figure 5-8. Sheet 2. Transfer of Tank to T-Plant for Sludge Removail.
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5.2 ASSESSMENT OF REGULATORY AND ENVIRONMENTAL CONSTRAINTS

I?g§ 241-CX-72 is listed in Appendix C, page C-13 of the "Tri-Party
Agreement" as a hazardous waste facility scheduled for closure in
approximately 10 to 15 years. At that time, remediation of the site will be
performed in accordance with either RCRA or CERCLA guidelines. Presently,
the lead regulatory agency has not been established and it is not possible
to identify the requirements under which the final closure must be performed.
Since the sludge was placed in this tank in th% é?EOs, the tank is probably
not within the purview of RCRA and WAC-173-303 16) since these regulations
post-date the filling of the tank. However, if the tank is identified as a
Solid Waste Management Unit (SWMU), it may be subject to RCRA corrective
action provisions under 3008(h) or 3004{u). In such a case, however, the
remedial action standards are less rigid than RCRA Subtitle C standards and
they begin to resemble the CERCLA Remedial Investigation/Feasibility Study
(RI/FS} process.

There is no set of criteria that defines the allowable modifications fo
an operable unit prior to initiation of the RI/FS. A basic element in the
decision making process should be whether the decommissioning activity would
disallow or impede implementation of the final remedial actions. Actions
such as removal of wastes, tanks, or other structures, or removal of
contaminated media such as soils, however, generally do not hinder future
remedial actions and can usually be undertaken prior to the ROD.

It is considered good practice to notify appropriate agencies of actions
that are being taken prior to a ROD in order to keep them informed and to
provide a mechanism to respond to an action should they have any concerns.
Good documentation should also be kept on the actions to provide data for
incorporation into the RI/FS at a later date. Data should include
information on the characterization and decommissioning of the unit along
with any information that is obtained about environmental releases resulting
from the unit.

If contaminated soil is found around the tank, an assessment should be
made as to whether it is better to clean up soils immediately, because
contamination is Timited, or clean up should be deferred until after the ROD
has been obtained.

The Regulatory Analysis Section of WHC is developing standard agency
notification requirements and identification of the type of documentation
that should be kept during decommissioning activities. This information is
a”tiCi?T§§d to be incorporated into the WHC Environmental Compliance
Manual during the next revision cycle. In the meantime, it is
recommended that the Washington State Department of Ecology (WDOE) and the
Environmental Protection Agency (EPA) be notified in writing at least 30
days in advance of the removal of the 241-CX-72 tank or its contents.
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5.3 ASSESSMENT OF PRINCIPAL HAZARDS AND RISKS

No hazards and risks, other than those commonly encountered at Hanford,
are expected. These hazards and risks include industrial accidents, loss of
containment, loss of confinement, fires and chemical reactions, accidental
nuclear criticality, and extrinsic occurrences that affect the
decommissioning activity. These events will generally be controlled by a
combination of physical barriers and administrative controls.

There is a possibility that combustible gasses may be present (primarily
radiolytically produced hydrogen). However, because the sludge Tayer is
probably dry, hydrogen generation, if it occurs at all, would occur primarily
within the grout layer. The grout layer is believed to contain no large
void areas, and is quite porous. These factors should prevent the
accumulation of significant quantities of hydrogen.

The radiologic evaluation of the tank cont%n s, has shown that the tank
probably contains less than 200 g of piutonium, 2) and, as such, would not
pose the risk of nuclear criticality. It is expected that these results
will be confirmed upon completion of the sampling and analysis of the sludge
layer during Phase 2.

Dry mining techniques have the inherent risk of releasing radiocactive
particulates. Water cannot be used to control dust generation within the
tank up to the point at which the sludge material and tank have been
analyzed. However, proper design and operation of the equipment should
minimize the risk of releasing radioactive particulates.

There is the possibility that the grout contains appreciable quantities
of TRU material, especially the grout that is close to the sludge layer.
However, the risk of handling TRU contaminated grout can be minimized by
carefully monitoring of the grout as it is being retrieved. Additionally,
Phase 1 operations will cease either when a significant concentration of TRU
is detected in the retrieved grout, or when all but an approximate 2 foot
layer of grout remains on top of the sludge layer.

If the tank is determined to have failed, removal of the sludge via
sluicing will be prohibited in order to reduce the potential for
contamination release to the surrounding soil. Lifting of the tank
containing just the sludge material also may not be feasible, depending on
the integrity of the tank. There is, however, the risk that the integrity
of the tank will be determined to be adequate for either sluicing in place
or 1ifting, when in fact it is not. This factor, alone, may require the
selection of a dry mining technique for Phase 3.

Phase 1 will not require any safety analysis documentation, other than
what is normally required for work in a radiation zone (such as a Job Safety
Analysis). The exhausted air will be sampled and continuously monitored for
radioactive particulate material to ensure compliance with the as low as
reasonably achievable (ALARA) philosophy. An RPT will be required to monitor
all materials that are removed.



Lo

\.f

WHC-SD-DD-ES-008 Rev 0 Page 48

During the planning and Phase 1, Radiological Engineering will be called
upon to help develop comprehensive monitoring, for ALARA, and sample
transport system plans to ensure that no personnel exposures would exceed
acceptable levels. These plans will allow Phase 2 to be completed without
the development of a safety analysis document (SAD) or safety analysis report
{SAR).

Facilities are classified as either being nuclear or non-nuclear.
Nuclear facilities are required by the DOE to have a formal SAR prepar??g)

Nuclear facilities, as defined in the Facility Safety Analysis Manual,

are those that 1.) fall into the moderate or high radicactive classes due to
radionuclide inventories, 2.) contain liquid radioactive materials that

could exceed permissible ground water concentrations if leaked to the
environment, or 3.) are fissionable materials facilities. Until the sludge
contained within Tank 241-CX-72 is properly characterized, the classification
cannot be made. However, based on the radiation levels recently measured,

it is assumed that the tank and its associated sludge retrieval process may
have to be classified as a nuclear facility, and the work performed under

Phase 3 will require a SAD or SAR. This report will be prepared in accordance

with the reguirements specified in the Nonreactor Facility Safety Analysis
Manual.

The DOE requires operations to be reviewed and authorized according to
the "Hazard C]assificiiggn," and specifies the following review and
authorization levels:

Hazard Review Level Authorization Level
High Field and/or Headquarters Field and/or Headquarters
Moderate Operating Organization Field and/or Headguarters

Field, and/or Headquarters

Low Operating Organization Operating Organization

Facilities are classified as posing "Tow," "moderate,"” or "high" hazard
depending upon criteria that address onsite and offsite radiological dose
potentials, and toxicological release in terms of onsite and offsite
hazardous material concentration potential. Table 5-1 1ists the criteria
that are used for determining the facility hazard classification.

Until the sludge Tayer and tank structure are properly characterized,
the hazard classification cannot be assigned. Prior to the initiation of
Phase 3, a SAR or SAD will be prepared that identifies the proper hazard
classification and authorizations. The implementing work procedures,
radiation work permits and other safety/environmental procedures will be
based upon the approved SAR/SAD.

1f, after the completion of Phase 2, it is determined that the tank
must be removed, there are three options available for fransporting the
tank: 1.) transportation of the empty tank as a self container; 2.) use of
a failed equipment container; 3.) use of a container specifically designed
and fabricated for transport of the tank. A1l three of these options will
require the modification of an existing Safety Analysis Report for Packaging
(SARP) or the preparation of a new SARP. In the worst case, that of
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Table 5-1. Facility Hazard Classification Criteria.

Maximum Individual Consequences*

Hazard
Classification Onsite Offsite

LOW - Could produce negligible impact to offsite environment.
Radiological: <5 rem <0.5 rem

Toxicological: <STEL <TLV-TWA

MODERATE - Could produce considerable impact to the onsite environment.
Radiologicail: >5 rem, but <25 rem >0.5 rem, but <5 rem

Toxicological: >STEL, but <0.5 PG >TLV-TWA, but <STEL

HIGH - Could produce significant levels of ground contaminations beyond the
site boundary as a result of radiocactive or toxic material releases.

Radiological: >25 rem >5 rem

Toxicological: >0.5 PG >STEL

* Radiological criteria are expressed in terms of Effective Dose
Equivalent (EDE)}. The corresponding organ dose equivalents are three
times the EDE for the lens of the eye and ten times the EDE for all
other organs. Toxicological criteria are abbreviated as follows: STEL
- Short Term Exposure Limit; TLV - Threshold Limit Value; TWA -
Time-Weighted Average. These terms are defined in Appendix A of the
Nonreactor Facility Safety Analysis Manual.
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preparing a new SARP, document issuance normally requires 9 to 12 months.
If it is determined that the tank and sludge layer must be transported to a
facility, it is assumed that a new package would be designed and fabricated
and a new SARP would be required.

5.4 COST ESTIMATE AND SCHEDULE

Engineering, construction, and installation costs for Phases 1 and 2 of
this option will be approximately $836,800. Phase 3 will cost between
$277,900 and $713,500. The details of these cost estimates can be found in
Appendix C. In addition to the costs listed above, funding to support the
implementation of the preferred option would amount to $281,300. The details
of this support funding are provided in Table 5-2. The total cost for
completing the sampling and decommissioning of Tank 241-CX-72 would be
between $1,396,000 and $1,832,000.

As shown in Figure 5-9, the minimum time required to complete
decommissioning of Tank 241-CX-72 is 33 months. This schedule arbitrarily
begins at the start of Fiscal Year 1990, and assumes optimum funding and
completion of tasks. A more conservative schedule, which assumes longer
times for task complietion, is also shown in Figure 5-8. This pessimistic
schedule requires 48 months to complete all tasks. Annual funding levels,
which correspond to the optimistic schedule and the most expensive sludge
retrieval option (removal of the tank and transfer te T-Plant for
processing), are provided in Table 5-3.

The optimistic schedule shown in Figure 5-9 is constrained by the fact
that sludge sampling and analysis is completed after grout retrieval. Early
sampling of the sludge layer would add approximately $79,000 to the total
cost. However, as shown in Figure 5-10, early sampling could shorten the
schedule by as much as 10 months since the sludge retrieval equipment could
be designed and fabricated concurrently with the sludge retrieval step. An
estimate of the annual funding levels corresponding to this schedule is
provided in Table 5-4,
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Table 5-2. Expense Support Costs for Sampling and Decormissioning of Tank.

Exempt Nonexempt
———— Qther Total ** Totals
Description Hours Rate * Hours Rate * (%K) {3 K} {3 K}
GENERAL INSTALLATION SUPPORT
1.) QA Plan 80 43.74 20 21.22 4.5
2.} Maintenance Plan 80 43.74 20 z21.22 4.5
3.} Operability Test Procedure Prep 160 43.74 80 2l.22 9.9
4.) Project Plan 240 43.74 20 21.22 12.5
SUBTOTAL GENERAL SHPPORT 31.3
SAFETY/ENVIRONMENTAL DOCUMENTS
1.} Environmental Evaluation 480 43.74 80 21.22 25.9
2.} State/Federal Permits 80 43,74 20 21.22 4.5
Safety Analysis Report 1920 43.74 369 21,22 104.7
4.} Criticality Safety Analysis 80 43.74 27 21.22 4.6
SUBTOTAL SAFETY/ENVIRONMENTAL 139.7
OPERATING TECHNICAL OOCUMENTS
1.} Operating Procedures 160 43.74 120 21.22 13.9
2.) Criticality Specifications a0 43.74 13 21.22 4.3
] Maintenance Procedures 80 43.74 60 21.22 5.4
4.) Manuals
Radiatfon Work Permits 120 43.74 40 21.22 7.0
Emergency 120 43.74 40 21.22 7.0
Accident Prevention Standards 80 43.74 20 21.22 4.5
5.) Sampling and Apalysis Pracedures 160 43.74 80 21.22 9.9
SUBTOTAL OPERATING DOCUMENTS 48.9
TRAINING/OPERABILITY TESTING
1.) Training Plan Manuai 180 43.74 27 21.22 8.8
2.) Training Manuals 160 43.74 36 21.22 3.8
3.) Qperating Documents Support 160 43.74 160 30.25 13.5
4.) Training Personnel Support 160 43,74 20 30.28 8.7
5.) Operability Testing and 160 43.74 400 30.26 21.8
Parsannel Training ’
SUBTOTAL TRAINING 61.4
TOTAL EXPENSE COSTS 281.3

* - Hourly Rates based on FY 1989 Equivalent Labor Rates dated 4/10/89 and include 18.3% for
overhead, 18.5% for general end administrative, and 6.6% for service assessment.

** Total includes a Realization Factor of 87.7%4



Figure 5-9. Preliminary Schedule for the Sampling and Decomnissioning of Tank 241-CX-72.
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Table 5-3. Yearly Funding Levels Assuming Optimistic Schedule and FY 1991 Sludge Sampling.

Fiscal Year

1980 1991 1992 1993 1994 TOTAL
PHASES 1 AND 2:
1.} Characterize sludge 103,160 103,160
2.) Verify tank integrity 17,000 17,000
3.) Verify caisson integrity 8,000 8,000
4.} Excavation 20,600 20,800
5.) Containment Building 39,800 39,800
5.) Grout Mining Equipment 76,000 76,000
7.) Reseal tank after taking sludge samples 2,000 2,000
8.) Buriai/Storage Containers 390,000 30,000
9.) Waste Transportation 1,600 1,600
Civil Engineering (25%) 74,540 74,540
Machanical Engineering (40%) 119,264 119,264
G & A/ CSP (26%) 127,911 127,911
Contingencies (35%) 216,956 216,956
PHASE 3:
10.) Containment building 158, 000 158,000
11.) Decommissioning equipment 30,600 30,600
12.} Decommission tank 85,600 65,600
Civil Engineering {25%) 42,367 21,183 63,550
Mechanical Engineering (40%) 67,787 33,893 101,580
G & A/ CSP (26%) 54,526 54,526 108,052
Contingencies (35%) 92,484 92,484 184,969
SUPPORT COSTS:
GENERAL INSTALLATION SUPPORT
1.} QA Plan 4,474 4,474
2.) Maintenance Pian 4,474 4,474
3.} Operability Test Procedurs Prep 9,916 9,916
4.) Project Plan 12,454 12,454
SAFETY/ENVIRONMENTAL OOCUMENTS
1.) Environmental Evaluation 25,875 25,876
2.) State/Federal Permits 4,474 4,474
3.) Safety Anaiysis Report 34,894 34,894 34,894 104,683
4.) Criticality Safety Analysis 4,635 4,635
QPERATING TECHNICAL DOCUMENTS
l.; Operating Procedures 14,884 10,884
2.) Criticality Specifications 4,313 4,313
3.) Maintenance Procedures 5,442 5,442
4.) Manuals
Radiation Work Permits 6,953 6,353
Emergency 6,953 6,953
Accident Prevention Standards 4,474 4,474
5.) Sampling and Analysis Procedures 9,915 9,918
TRAINING/QPERABILITY TESTING
1.} Training Plan Manual 2.875 5,730 8,625
2.) Training Manuals 2,947 5,894 8,341
3.) Operating Documents Support 4,500 9,000 13,501
4, Trainin% Personne] Support 2,880 5,780 8,670
5.) Operabiiity Testing and 7,261 14,521 21,782
Personne] Training
896,570 363,907 571,146 1,331,623
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Figure 5-10. Preliminary Schedule for the Sampling and Decomnissioning of Tank 241-CX-72, with Early Sludge Characterization.
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Table 5-4. VYearly funding Levels Assuming Optimistic Schedule and FY 1890 Sludge Sampling.

PHASES 1 AND 2:

Characterize sludge

Verify tank integrity

Verify caisson integrity

Excavation

Containment Building

Grout Mining Equipment

Reseal tank after taking sludge sampies
Burial/Storage Containers

Waste Transportation

Civil Engineering (25%)
Mechanical Engineering {40%)
6 & A/ CSP (26%)
Contingencies (35%)

PHASE 3:

10.} Containment building
11,) Decommissioning equipment
12.) Deccrmission tank

Civil Engineering (25%)
Mechanical Engineering (40%4)
G & A/ CSP {26%)
Contingancies (35%)

SUPPORT COSTS:

GENERAL INSTALLATION SUPPORT
1.} QA Plan
2.} Maintenance Plan

3.} Operability Test Procedure Prep
4,) Project Plan

SAFETY/ENVIRONMENTAL COCUMENTS

1.) Environmental Evaluation

2.] State/Federal Pemmits

3.) Safety Analysis Report

4.} Criticality Safety Analysis

OPERATING TECHNICAL DOCUMENTS

i.i Operating Procedures

2.) Criticality Specifications
3.) Maintenance Procedures

4.) Manuals

Radiat ion Work Permits

Emergency

Accident Prevention Standards
5.) Sampling and Analysis Procedures

TRAINING/OPERABILITY TESTING
1.) Training Plan Manual
2.) Training Manuals
3.) Operating Documents Support
4. Training Persennel Support
5.} Operability Testing and
Personnel Training

1990 1991 TOTAL
131,445 131,445
17,000 17,000
8,000 8,000
20,600 20, 600
39,800 39,800
76,000 75,000
2,000 2,000
30,000 30,000
1,600 1,600
81,611 81,611
130,578 130,578
140,045 140, 045
237,538 237,538
158,000 158,000
15,300 15,300 30,600
32,800 32,800 65,600
63,550 63,550
101,680 101,680
54,526 54,526 109,052
92,484 92,484 184,969
4,474 4,474
4,474 4,474
9,916 3.916
12,454 12,4354
25,876 25,878
4,474 4,474
34,804 69,789 104,683
4,635 4,635
10,884 10,884
4,313 4,313
5,442 5,442
6,953 6,953
6,953 6,953
4,474 4,474
9,916 9,516
8,625 8,625
8,841 8,841
13,501 13,501
8,670 8,670
21,782 21,782
1,531,282 379,727 1,911,009
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5.5 REASCNS FOR SELECTION

The retrieval option outlined in section 5.1.1 accounts for the fact
that the sludge and tank must be characterized in order to resolve safetly
and environmental concerns, and to allow for the design of a process that
will successfully retrieve the sludge. As the grout is being removed, the
integrity assessment of the tank can also be performed.

The preferred method will essentially return the tank to the pre-1986
condition. Thus, by selecting the proposed three-phase approach, several
alternatives for retrieval of the sludge can be considered, and the preferred
method for implementing Phase 3 can be optimized.

6.0 ALTERNATIVE SAMPLING AND DECCHMISSICNING METHODS

This engineering study was commissioned to develop alternatives and
recommend a preferred method for proceeding with waste sampling and
decommissioning of Tank 241-CX-72. Seciions 5.0 proposes the recommended
course of action for decommissioning the tank. This section discusses
several alternatives that, while they were considered feasible, are not
recommended due to either high cost of implementation or to the uncertainty
of the condition of the tank and its contents. Other decommissioning methods
that were not considered feasible, are described briefly in Appendix D.

6.1 ALTERNATIVE DECOMMISSIONING METHODS - GENERAL DESCRIPTIONS

6.1.1 Alternative A - Mine Entire Contents (Dry Process)

6.1.1.1 Description. This method would involve removing both the grout and
sludge from the tank using mining equipment. As shown in Figure 6-1, this
option would be similar to the recommended method in that it would involve
three phases of activity. However, there would be no design stage as part
of Phase 2, and rock drilling equipment would be used to break up the sludge
layer. Specification of rock drilliing equipment is based on conservative
assumptions as to the nature of the siudge. Until the sludge layer is fully
characterized, a moderator, such as water, cannot be introduced into the
system. Using the assumption that the sludge layer is very hard, a mining
system capable of cutting through the siudge Tayer would be required for
impiementation of Phase 3.

As in the case of the preferred option, prior to grout retrieval, the
structural integrity of the tank will be studied to the greatest extent
passible. For example, it may be feasible to ultrasonically test the drywell
wall and extrapolate these results to estimate the extent of corrosion of
the tank walls. Visual inspection of the tank wall, as the grout is being
removed, would also be performed.
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Figure 6-1, Sheet 1.

Alternative A - Mine Entire Contents (Dry Process).
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Figure 6-1, Sheet 2. Alternative A - Mine Entire Contents (Dry Process).
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The annulus between the caisson and tank would be inspected for tank
leakage by swabbing the outer wall of the tank and checking the swabs for
radicactive contamination. If contamination is found, a minimum of 3 soil
samples taken around the outside of the caisson, and extending below the
caisson would be used to inspect for leakage of the caisson.

Installation of a temporary 10 foot diameter caisson, extending from
the present grade Tevel to the top of 241-CX-72 would provide access to the
top of the tank. A temporary enclosure with exhaust filtration would be
placed above the excavation. The exhaust would be filtered through a two-
stage HEPA filter configuration to protect the environment from radioactive
contamination. Phase 1 would remove the grout from the tank through dry
mining techniques. Continual monitoring of the ventilation exhaust, coupled
with periodic sampTling of the grout as it is retrieved, would ensure that
none of the highly radioactive sludge is removed, and to determine if the
grout contains hazardous materials. Drilling and vacuum methods would
comprise the primary grout removal technique. The removed grout would be
samp]ecii1 ?naiyzed, and disposed of in an appropriate and acceptable
manner{13), Assuming that the grout contains no hazardous material, and
contains radionuclide concentrations that are less than Class C, it would be
packaged in 55-gallon drums and disposed of as low level radiocactive waste.

Upon completion of Phase 1, Phase 2 would commence with the removal of
core samples of the sludge as discussed in Section 5.1.3. Further inspection
and analysis of the exposed tank wall wouid be performed, if necessary. The
sludge samples would be characterized for its chemical and radiochemical
constituents.

Phase 3 would be the actual process of sludge removal and site
stabilization. Drilling and vacuum equipment would comprise the primary
removal systems. After the tank contents have been removed and cieaniiness
(less than 100 nCi/g) verified, the empty tank would be filled in place with
sand and then sealed. The area would then be backfilled to grade Tevel.

6.1.1.2 Assessment of Regulatory and Environmental Impacts. No regulatory
or environmental impacts, other than those discussed in Section 5.2, are
anticipated.

6.1.1.3 Assessment of Principal Hazards and Risks. No hazards or risks,
other than those discussed in Section 5.3, are anticipated.

6.1.1.4 Cost Estimate. Engineering, construction, and installation cost
would be approximately $1,270,000. Details of the cost estimate may be found
in Appendix C.

6.1.1.5 Reason for Dismissal. As discussed in Section 5.1, the preferred
option for retrieval of the contents of Tank 241-CX-72 recommends a three-
phase approach to the problem. The key feature of that recommendation is a
hold point that allows for the specification and design of equipment tailored
to the characteristics of the siudge and tank. The alternative method
discussed in this section does not have this hold point and, as such, the
equipment used for Phase 3 (retrieval of the sludge) must be specified and
procured based on the very limited knowledge of the studge and tank
characteristics. The mining equipment would be designed to remove the sludge
under the worst possible circumstances {a hard sludge layer that contains a
concentration of fissionable material that would not permit the use of water).
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It is probable that, upon characterization of the sludge layer, there is
less than a F1ss1onab1e quantity of plutonium present in the sludge It is
also possible that the sTudge is not hard. Thus, as discussed in Section
5.1.4, a Tess expensive retrieval method, tajlored to the characteristics of
the sludge layer and tank, would have been precluded. Nevertheiess, the
alternative presented here is considered to be feasible from a technical
standpoint. This ajternative has the implicit risk that the equipment would
not perform as required (necessitating re-design and delay of completion) or
would be over-designed (representing an unnecessary cost). Assuming that
the retrieval alternative proposed here actually would work as expected, the
recommended option would probably reqguire more time to implement. However,
the consequences of ejther under-design or over-design of the sludge retrieval
system are not considerad to be acceptable.

6.1.2 Alternative B - Leave Grout in Place, Sluice Sludge

6.1.2.1 Description. This method would involve drilling a 6 inch hole
through each of the two 8 inch diameter risers to the sludge level, core
sampling the sludge and grout for characterization, installing a sluicing
wand in one riser and & liquid removal pump in the other riser. As shown in
Figure 6-2, the sludge would be sluiced out from under the grout and pumped
through TK-003-CR in the 244-CR Vault to an underground million gallon double
shell storage tank.

Installation of a temporary 10 foot diameter caisson, extending from
the present grade level to the top of 241-CX-72 would provide access to the
top of the tank. A temporary enclosure with exhaust filtration would be
placed above the excavation. The exhaust would be fiitered through a two-
stage HEPA filter configuration to protect the environment from radicactive
contamination.

The structural integrity of the tank must be verified prior sluicing.
This might be accomplished by ultrasonic testing in the drywell to determine
the extent of corrosion of the wall and then extrapolating these results to
the tank walls., The annulus between the caisson and tank would be inspected
for tank Teakage by swabbing the outer wall of the tank and checking the
swabs for radioactive contamination. If contamination is found, a minimum
of 3 soil samples taken around the outside of the caisson, and extending
below the caisson would be used to inspect for leakage of the caisson.

An encased 1ine would be installed between 241-CX-72 and isolation
point number 15 (see Drawing H-2-95501 in Appendix A) above ground and bermed
for shielding, approximately 65 feet.

6.1.2.2 Assessment of Regulatory and Environmental Impacts. No regulatory
or environmental impacts, other than those discussed in Section 5.2, are
anticipated.

6.1.2.3 Assessment of Principal Hazards and Risks. The hazards and risks
discussed in section 5.3 generaily apply to this method. However, there is
the additional risk that the grout does not have sufficient solidity and
cohesion to withstand the removal of the sludge layer while leaving the
grout in place.
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Figure 6-2, Sheet 1. Alternative 8 - Leave Grout in Place, STuice Siudge.
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Alternative B - Leave Grout in Place. Sluice Siudge.
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6.1.2.4 Cost Estimate. Engineering, construction, and installation cost
would be approximately $865,000. Details of the cost estimate may be found
in Appendix C.

6.1.2.5 Reason for Dismissal. This method requires four conditions to be
satisfied: 1.) The quantity and/or configuration of the fissionable material
in the sTudge must such be that a nuclear criticality is precluded if a
moderator (water) is introduced into the system; 2.} The sTudge layer must
have the chemical and physical properties necessary for successful sluicing;
3.) The tank wall and bottom must have sufficient strength and integrity to
allow the use of high pressure water; and 4.) The grout layer must have
sufficient strength to remain in place during the sluicing process.

The first condition would probably be shown to be met. Radiologic
characterization of the sludge layer indicates that it is Tikely that there
is an insufficient quantity of plutonium present to pose a criticality threat
(which must be confirmed through direct sampling and analysis of the sludge).

There is a fair degree of uncertainty regarding the second and third
conditions because there is Tittle information concerning the physical and
chemical characteristics of the sludge layer or the integrity of the tank.
Hence, there would be a moderate risk invalved in the use of a sluicing
system based on these uncertainties.

The best information available pertaining to the integrity of the grout
is that it probably would not possess the strength needed o remain in place
with the sludge layer removed. Although the sample of grout obtained from
the top of the riser may not be representative of the bulk of the grout, it
is at least consistent with the original specification of the grout.

This option is not recommended primarily because of the probable
weakness of the grout. The uncertainty as to the tank integrity and
characteristics of the sludge layer serves to reinforce this conciusion.

6.1.3 Alternative C - Leave Grout in Place, Mine Siudge

6.1.3.1 Description. Similar to Alternative B, this method would invoive
driiling a 6 inch hale through one of the two 8 inch diameter risers to the
sludge level, core sampling the sludge and grout for characterization. As
shown in Figure 6-3, the sludge would be would be loosened and broken up by
augering several holes to the bottom of the tank. The sludge would then be
atrlifted from beneath the grout and placed into burial containers. The
grout above the sTudge would provide some shielding during sludge removal.

Instaliation of a temporary 10 foot diameter caisson, extending from
the present grade level to the top of 241-CX-72 would provide access to the
top of the tank. A temporary enclosure with exhaust filtration would be
placed above the excavation. The exhaust would be filtered through a two-
stage HEPA filter configuration to protect the environment from radioactive
contamination.

6.1.3.2 Assessment of Reqgulatory and Environmental Impacts. No regulatory
or environmental impacts, other than those discussed in Section 5.2, are
anticipated.
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Figure 6-3, Sheet 1. Alternative C - Leave Grout in Place, Mine Sludge.
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Figure 6-3, Sheet 2. Alternative C - Leave Grout in Place. Mine Sludge.
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6.1.3.3 Assessment of Principal Hazards and Risks. The hazards and risks
discussed in section 5.3 generally apply to this method. However, there is
the additional risk that the grout does not have sufficient solidity and
cohesion to withstand the removal of the sludge layer while leaving the
grout in place.

6.1.3.4 Cost Estimate. Engineering, construction, and installation cost
would be approximately §1,268,000, Details of the cost estiimate may be found
in Appendix C.

6.1.3.5 Reason for Dismissal. As in the case of Alternative B, this option
is not recommended primarily because of the probable weakness of the grout.
It is likely that the grout would not possess the strength needed to remain
in place with the sludge layer removed. A secondary consideration is the
efficacy of removing the sludge from a distance of 35 or more feet. If the
sludge is very hard, it is probable that several holes through the grout
layer would be required. As a result, the strength of the grout would be
further diminished and this option would begin to resemble Alternative A.

6.1.4 Alternative D - Sluice Entire Contents (Wet Process}

6.1.4.1 Description. As shown in Figure 6-4, this method involves drilling
a 6 inch hole through each of the two 8 inch diameter risers to the sludge
Tevel, sampling the sTudge and grout for characterization, installing a
stuicing wand in one riser and a 1iquid removal pump in the other riser.
The grout and sludge would be sluiced out of the tank and pumped through
TK-003-CR in the 244-CR Vault to an underground million gallon double shell
storage tank.

A temporary enclosure with exhaust filtration would be placed at the
top of the risers. The exhaust would be filtered through a two-stage HEPA
filter configuration to protect the environment from radioactive
contamination.

The annulus between the caisson and tank would be inspected for tank
leakage by swabbing the outer wall of the tank and checking the swabs for
radicactive contamination. If contamination is found within the caisson,
which would be indicative of tank leakage, a minimum of 3 soil samples taken
around the outside of the caisson, and extending below the caisson would be
used to inspect for leakage of the caisson.

Verification of the structural integrity of the tank might be
accomplished by ultrasonic testing in the drywell to determine the extent
of corrosion of the wall and then extrapolating these results to the tank
walls. Visually inspecting the tank wall as the contents are being removed
would also be possible.

An encased line would be installed between 241-CX-72 and isolation
point number 15 (see Drawing H-2-95501 in Appendix A) above ground and bermed
for shielding, approximately 65 feet.

6.1.4.2 Assessment of Regulatory and Environmental Impacts. No regulatory
or environmental impacts, other than those discussed in Section 5.2, are
anticipated.
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Alternative D - Sluice Entire Contents (Wet Process).
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Alternative D - Sluice Entire Contents (Wet Process).

- -
®
REMOVE TEMPORARY
CONTAINMENT STRUCTURE

#
[#/
1
‘ _r\\\\_
2 m
| REMOYE TEMPCRARY

FILL TANK
/- WITH SAND

SEAL TANK AFTER
FILLING WITH SAND

CAISSON AND BACK
FILL WITH SOIL

END

CR72A4



WHC-SD-DD-ES-008 Rev O Page 69

6.1.4.3 Assessment of Principal Hazards and Risks. No hazards or risks,
other than those discussed in Section 5.3, are anticipated.

6.1.4.4 Cost Estimate. Engineering, construction, and installation cost
would be approximately $890,000. Details of the cost estimate may be found
in Appendix C.

6.1.4.5 Reason for Dismissal. This method requires four conditions to be
satisfied. The first three conditions are identical with those discussed in
Section 6.1.2.5. However the fourth condition requires that the grout layer
to have the physical properties necessary for successful sluicing.

Similar to Alternative B, the first condition would probably be shown
to be met, and the ability to meet the second and third conditions is
questionable. The fourth condition, would probably be met, however.

This option is not recommended primarily because of the uncertainty as
to the tank integrity and characteristics of the sludge layer. An additional
concern is that a relatively Targe volume of Tow- or non-radicactive waste
{grout) would be added to the double-shell tank inventory. Large chunks of
grout would probably interfere with equipment such as pumps.

68.1.5 Alternative E - No Action

6.1.5.1 Description. This option would leave the tank in place in its
current configuration. Periodic monitoring of the tank and surrounding area
would be performed to ensure that the tank and contents do not pose a
radiclogical hazard.

6.1.5.2 Assessment of Regulatory and Environmental Impacts. Provided that
the tank has not leaked, no regulatory or environmental impacts, other than
those discussed in Section 5.2, are anticipated. However, eventual retrieval
of the waste would be required prior to closure of the site in 10 to 15 years.

6.1.5.3 Assessment of Principal Hazards and Risks. There would be little
risk from a safety standpoint. Environmentally, this option is not
attractive since it essentially involves near surface disposal of transuranic
waste which, although not strictly prohibited by the HDW-ROD, appears to be
contrary to the intent of the HDW-ROD.

6.1.5.4 Cost Estimate. The cost for this option would have no incremental
impact on current budgets.

6.1.5.5 Reason for Dismissal. This option would be the least expensive.
However, this option would require that the sludge material, which is
probably TRU waste, would remain in its present configuration, in a tank of
unknown integrity, for an indefinite period.

6.2 ALTERNATIVE GROUT RETRIEVAL METHODS

In addition to the grout retrieval method recommended in Section 5.1.1,
there were four alternative methods for grout retrieval that were considered
to be feasible. As in the case of the recommended method, each of thesa
alternatives requires the excavation to the top of the tank and the
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installation of a 10 foot diameter riser, weather tight containment buiiding,
and HEPA filtration of the containment building exhaust. The top of the
tank would be cut open using a torch. Those portions of the drywell, risers,
and dip tubes that extend above the tank would be cut off and capped. After
removing all but approximately 2 to 3 feet of grout above the sludge, the
studge would be sampied and the tank sealed until sludge retrieval is ready
to proceed.

Radiation protection technologists would monitor all of the activities
required to remove the grout. In particular, the material removed from the
tank would be monitored for high levels of radioactive contamination. The
four alternative grout removal methods are outlined in the following
sections.

6.2.1 Encased Auger/Airiift

A flexible seal would be installed to the top of the caisson at the
concrete floor and the encased auger/airlift would be inserted through this
flexible seal. The encased auger would be similar to that discussed in
Section 5.1.4.1.

Advantages:

The grout can be removed from the tank and deposited into burial boxes
with a self contained system. The auger and grout removal components are
incorporated into one piece of equipment which can be used with onsite
drilling rigs.

Disadvantage:

There is the possibility of an accidental discharge to the environment.
Operation of the system at a slight vacuum will be necessary to prevent this
from happening.

6.2.2 Mechanical Clamshell/Scoop

This concept involves the use of a remotely operated clamshell or scoop,
as shown in Figure 6-5. An auger would first be used to break up the grout
into chunks. The clamshell device would be equipped with an extendable,
retractable, articulating boom/arm capable of extending from the surface,
down to the bottom of the tank {approximately 50 feet). The device would
have the capacity to remove 1 to 2 cubic feet of grout in one scoop (grout
weights approximately 100 pounds/cubic foot). The grout would be brought to
the surface and placed into a concrete box for burial.

Advantage:
Grout can be removed from the tank with a minimum of disturbance.
Disadvantage:

A high cost would be expected for remote operated mechanical equipment
of this type.
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Figure 6-5. Removal of Grout Layer Using a Clamshell Device.
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6.2.3 Mobile Vacuum System

This concept involves the use of the onsite mobile vacuum system (MVS).
An auger would first be used to loosen and break up the grout. The grout
would be driifled with a series of 1 foot diameter x 20 feet deep holes at
various Tocations. A flexible boot/seal would be installed to the top of
the caisson at the concrete floor and penetrate boot/seal with the mobile
vacuum system’s suction hose. Using the MVS, shown in Figure 6-6, the grout
would be vacuumed from the tank in four foot deep increments, and deposited
into the mobile vacuum system tank, and then discharged into a concrete
burial box. This MVS would be operated in accordance with procedure
No. T0-020-550. The concrete burial box is sealed and contains HEPA filters
which would be sealed after filling for burial.

Advantage:
The MVS and drilling rigs are located onsite.
Disadvantage:

The exposure rate must be less than 200 mR/hr at the surface of the
burial box. The MVS is used for a variety of purposes, it is restricted to
use in areas where wastes have a TRU concentration of less than 10 nCi/g.

The removal of grout in the lower portion of the tank may over expose the
equipment and personnel. The lower portion of the grout would not be removed
from the tank due to the Tlimitation of a vacuum at those vertical distances.

6.3 ALTERNATIVE SLUDGE SAMPLING METHODS

The recommended method of sampling is applicable only to those options
wherein the grout is first removed. If it is desired to characterize the
waste prior to initiating retrieval of the grout, the sampling method becomes
slightly more complex and costly. The follow are brief descriptions of the
alternative sampling methods that were considered:

1.} Drill around actuator pipe/rod located in the center of the tank,
which extends to the bottom of the tank, and remove. This sample
could be used to perform the required analyses of the grout. The
retrieved metal from the paddies would be analyzed for corrosion
and this information would be extrapolated to estimate corrosion
of the tank wall. This operation would be best accomplished by
using a 4 to 6 inch diameter hollow drill with internal flights
that moves the drilled material to the surface. This drill is
currently in experimental design. An existing hollow drill without
the flights can be used, although the drilling time would be Tonger.
A second core sample of the sludge layer would be required, which
would necessitate driiling through the grout in a separate location.

2.) Horizontally drill through Tower portion of the drywell into
suspected TRU area of tank and retrieve sample specimens. This
option would eliminate the expense of driliing through
approximately 20 feet of grout, but would compromise the integrity
of the bottom of the tank which would not be acceptable from an
environmental perspective.
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Figure 6-6. Mobile Vacuum System.
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Inject chemicals (acid) into the 3 inch diameter drywell to
dissolve the wall and bottom. Retrieve the sludge from bottom of
tank for analysis. The debris contained in the bottom of the
drywell would have to be removed prior to injecting chemical.
This method violates the criterion that no liquids be injected
into the tank until the sludge layer is fully characterized.

Insert gamma and neutron detectors into the drywell with and
without a directional window. Obtain radiation dose rates and
neutran fiux measurements the length of the tank. This method
would not allow full characterization of the sludge layer because
it would not detect hazardous chemicals, and it cannot distinguish
neutron emitting jsotopes.

Excavate the outside of the caisson to a depth of approximately 45
feet, then horizontally penetrate both the caisson and the tank
wall, and obtain a samplie of the sludge layer. This would have
the same disadvantage as alternative 2 in addition to costing
more.

Remove the drywell from tank and section into short pieces.
Analyze waste material clinging to the outer wall of the drywell.
The drywell may be difficult to remove due to grout cohesion
between the drywell and tank wall, also the possibility of
rupturing the tank wall exists during removal.

With a sampling swab, access the two dip tubes Tocated in one of
the 8 inch risers. Analyze the swab for sludge contents. It is
believed that one dip tube extends to the bottom of the tank and
the other tube is near the top of the tank. However, no drawing
has been located that indicates the dimensions and configuration
of the dip tubes.
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- Data: July 2, 1974-

To: J. A. Teal .

Froms: D. G. Harlow /{S%fzéﬁésafziuf

Subject:  DISPOSITION AND ISOLATION OF TANKS 270-E-1,
. 270-M, 241-CX-70, 241-CX-71, and 241-CX-72

Reference: Letter, Juna 10, 1974, &. Burton, dJdr. to
F. R. Standerfer,.”Wasta Tank Survey®

-

A mesting was held on June 28, 1974 to formalize plans for

disposition and isolation of the subject tanks., The comple-

tion of the activities involved should be scheduled prior
to colder weather as many of the plans invoive overground
transters and other work which is hampered by cold weather.
Action on indfvidual tanks must be taken on a ragular basis
as the reference 1ists a large number of other tanks which
raquire plan formulation by August 1, 1974 and August 30,
1974, respectively. :

Each oFf the subject tanks is discussed individually in
this lettsr. Information presented includes location,
size, sourcas, liquid levels {whers app]1can1a), compo—
sition of contents {(where availaBle), and an action plan
for disposition of the vessal's conuents and suBsequant
isolation from the system.

Tank 270-E-1

This nine-foot diametar by nine-foot high stainless stael
tank, located approximately thres hundred yards west of
the 2271-8 Building, is currently not in service. The tank

“is visible as a large charging riser and vent riser above

the ground in a roped off area. It was used Tor the
neutralization of lTow-level condensate from the 221-8
and 224-B concentrators. The condensate entared the tank
at the bottom from the southeast, flowed upward through a
limestone bed and through an outlet eight feat abova thae

.tank bottom. Both the inlet and outlet lines are currently

open. From the tank, the condensate flowed northwest to
crib 216-ER. Data on use of this crib indicata that the

. tank was in active sarvice from June 1952 through January

1957. During this.time, approximately 1.4 billion gallons

34 =8000=030 {10-~44)
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will be pumped to a tank truck and disposed of in a desig-
natad wasta tank. The limestone will ramain in the tank, - _
and the inlet and cutlet Tines will be capped. Surveillance

.

of the tank is not refuired. - . . e e

— - —m——

Tank 241-CX-70

.
* - -

This 32,000 gallon capacity tank is 20 feat in diametar and
16 feet high and has not besn in service since 1957. The

~tank i3 a reinforced concrete shell with a quartar inch

stainless stael Tiner. Current 1iquid level measursments
show 13.5 fest of ligquid and sludge and has remained at this
Tavel since May 1, when liguid level measurements wers resumed.
Sludge Tevel measurements indicate the tank contains zbout
21,300 gallons Tiquid and 10,700 gallons of solids. The tank
was usad about one and one-half years for the storage of
Redox-type process wastes. Large volumas of decontamina-
tion solutions containing oxalic acid, caustic-permanganate,
caustic-tartrata, and other chemicals wers also routad o the
tank. It was tc Be one of a ‘series of CX tanks, but was the
only one bufiit. The anly line antaring the tank comes from
ihe 201-C Building, 100 feet diractly to the nerth, and
enters the tank at the top. This 1ine 1s cut and capped

at the 201-C Building. There is no line leaving the tank.
Analysis of the liquid sample shows a clear yellow liquid
with a pH of 9.65. The over-the-top radiation reading is
0.05 mR per hour. Other results are:

137¢s 5,79 x 10% uCi/gal (total + 3.2 kilocuries)*
Pu 9.24 x 1075 g/gal  (total + 2 grams)
U 5.67 g/gal (total ~ 120 Kq)
82,305 3,23 x 102 uCi/gal (total ~ 6.9 Ci)
DTA - no exotherms

Current plans are to pump the freez liquid overground to the
254 diversion box and from there to CRiVault and wastzs tanks.
‘The inlet-line will be cut and capped at the tank, and the
risers will be capped. A salt well will not be installed
due to the small volume of interstitial liquid invelved,

the Tew activity in the solution, the high cost of salt well
equipment, and the expectad high intagrity of the stainless
stael liner. A sludge sample will be obtained to detarmine
the heat generation rate. This {nformation will be usad to

- determine 17 installation of a thermocouple tree is regquired

for monitoring the sludge temperature. An exhauster will
aTso be considered based on the heat generation rata.

*Praviously reportad as approximataly § kilocuries.

S4=8000=335 {10=38)
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Tank 241-CX~71
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Tank 2471-CX-771 contains a Timestone bed similar fto that in
270-E-1 and 270-W. Although an axtensive search was made,.
no prints of the tank could Be found. Personnel associated
with the facility in the early 1950's recall the tank is

a five-Toot diameter by six Toot deep tank locatad under-
ground about 10 fest south of the road directly behind the
201-C Building. The tank was used for neutralizing the
201-C condensate and the cofl and condenser cooling water
from December 1952 through November 1956. Flush wastes
during decontamination also went through the tank from
Decembar 1956 through June 1957. Aftar this dates, the
tank was no longer used. During this time, approximately
8.8 million gallons of waste flowed through the tank. This
waste contained, on.the-average, 0.0033 g/gal of uranium,
2.3 x 1078 g/gal plutonium, and 1.3 x 10~4 Ci/qal of beta
emitting particies. The sources of soclution to the tank’
were the 201-C Hot Procass Building {condensate) and drain
Trom the hot shops. .These Tines are blanked at the tank.
Outliets include one to the 216-C-1 crib, which is blanked,
and one to the 216-C-5 crid, which is open. A sample of
the Tiquid was obtained on July 1, 1974. Visual inspec-
tion indicates the tank contains very 1ittle 1iquid.

Plans for disposition and isolation are to excavatz the tank
to verify the size and to determine the liquid contant. Any
contained 1iquid will be pumped into a tank truck for disposal
to a designated tank with the best available pumping system
designed to achieve a minimum liquid heal. The limestone will
remain in the tank, and the inlet and ouilet lines will be
blanked. The tank does not require further surveillance.

Tank 241-CX-72

Tank 241-CX-72 is a 36-foot deap by 3-foot diametar carbon
staal tank located just east of tank 241-CX-70. The only
inlet to this tank is from the 201-C Building, and it is
<ut and capped thers. There is no exit from the tank, but
thara is an above ground vent rissr. The tank was used as
an experimental tank to detsrmine the charactarisiics_of
sglf-concentrating qgg;egegyring 1958. Curren;)ytﬁaigufgl
1évelmeasurafenits Are SiXLreet Stuo-and-one=halfsinches “of]

34 4000=031 {I0~a8)
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which all but approximately one “irch is sTudge. This level
is ‘measured daily and is holding steady.~ Analysis of the
solution shaws a clear, 1ight brown Tiquid with a pH of
9.50 and a trace of solids. The aver-tha-top radiation
ra:dxng is Jess than 0.001 mR per hour. Other results are:

ST D
'1“”‘-*£Lﬂdé 43 x 1073 g/gal

137Cs . nohe detectad )
89,909, 4,33 x 10-3-uCi/qal.
DTA no exotherms

Tne current plan of action for this tank is to take a sludge
sample to determine the heat generation rate. This {nforma-.
tion will be used to detarmine iF installation of a thermo-
caupie tres is required. The tank will be isolated by cutting
and caop1nc the inlet and all risers (if not required for
temperature monitoring). Further 1iquid Tevel surveillanca
dis not required. :

BGH:ncw

cc: JF Geiger
DG Harlow
P Herzog
GC Oberg
RM Smithers
RL Walser 3
LB

54 —~84000=33F (10-48) i
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DE Kelley *
' EJ Kasiancic
~ y. S. Energy Research and : Cii Ma?édy -
" Development Administration GA Nicholson
: Richland Operations Qffics MF Rice.
Richland, Washington 99352  HP Shaw
. GT Stocking
Attantion: Mr. 0. J. Elgert, Director _ JH H;rran =
Production and Waste Management , G0 Whealer
Programs Division - AT Wnita *

Subject:  WASTE TANK SURVEY Central File
Contract £(45-1)-2130

Referancas: (1) Lettar, June 10, 1974, G. Surton, Jdr. to
tandarter, same subjact '
(2) Letter, June 19, 1974, 0. J. Eigaert to

G. T. Stocking, same subject, (PWM:COC)

e (3) Lettar, July 5, 1974, G. Burion, Jr. to
c 0. J. Elger%, same subject -
™ (4) Lestter, August 2, 1974, G. Burten, Jdr. to -
' 0. J. Elgert, same subject

Lo ]
o (58) Lettar, January 19, 1976, 0. dJ. Eicart to
R G. T. Stocking, same subject, (P"A £0C)
N ~

(8) Lettar, March 19, 1978, G. Burton, Jr. to
- 0. J. Elgert, same subject .
— Gentlemen: ]
- The referencs 5 letter requested Atlantic Richfield'
rer Hanvord Comgany to sample, analvze and propase ulumnag_ -
o~ d1spos1u1cn of the sludga in a number aof tanks by April 1.

Tnis reguest applied spncx.ica11y to Tanks 351-8, 361-T,

361-U, CX-70, CXZ722%and any other tank in the survey
with cont=n_s having a similar potantial for significant
. environmantal and cost of disposition impact. In reponse
. 7 to this request, the reference 6 letter was issued to
- provide a summary of the prcaosad action plan and to
stats a cempletion dats of June 1, 1876. One additional
facility (205-S Redox Uranium Procass Cell sump and Tank
SG—’), not identified in the reference correspandence,
- 1s in the schedule with the same completion date.

P

. Sr e —— . -
- v e
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SnealylatiTiby S

e TnerayiResearc ; -
SxEasoee N avelopment ‘Administration R R
h TSt arzention: Mr. 0. J. Elgert - : - :

Page 2
June 2, 1876

WY AR, iy

Prior to the time of the Hanford Atomic Metal Trades
s=riks, the liauid contents of Tanks 381-8, 3€1-T, and
361-U were sazmpled and analytical results reported.

Tank CX-70 was previously analyzed. Tne standard aperating

procedures Tor solution fransvers were prepared, and the . i
205-S c=211 sump was refurbished to provide transfer support .

sarvices.

AT RIS

Followng complietion of the striks, solutions contained _
in the 361~ series tanks and Tank CX-70 (Iank3CZ72%contains
. onl1¥zsiudge) will be incrementally pumped to a 5,000-gallen ' ’
¢ czpacity tanker truck for transport to an underground
storage tank. It is anticipated that at least 17 individual
transfers will be required to ccmplets the total program for
P~ Tiquid removal. Sludge sampling is scheduled for all tanks
to characterize the stored contsnts. )

TR LY
o e B —y

e
- We will provide a sludge sampling schedule three wesks i .
. - Tfollowing ccmpletion of the sirike. Tne results of the 5 SN

- samples will dictate further action plans. oo
o s } N
Yary truly yoaurs, -

ORIGINAL SIGNED BY- {

e C. ¥i. HALODY ;
— ~ G. Burton} Jr. ‘
Yic2 President - Production and Eg N

o~ Wasie Management E; y
. ' T

G3:Chi:dkd 2.

. >

cc: - QJ Bennett, ERDA-RL
JL Rhoades, ERDA-RL ’

R e P P R

o
*
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U. S. Eneray Research and )
Davelopment Administration
Richland Operations Office

Ltr. 6381
bee:

DC Bartholome
F& Boyd

& Burton, Jr
DG Harlow

W Harty, Sr.
£J Kosiancic*
CW HMalody (2)

Richland, Washington 99352 ' T35 Mirabelia

Attention: Mr. 0. Jd. Elgert, Director
} Nuclear Fuel Cycle and Production Divi;ian

Subject: WASTE TANK SURVEY
Contract EY-76-C-06-2130

References: (1) Latter, January 19, 1976, 0. J. Elgert
to G. T. Stocking, same subject,
(PWM:CDC)

(2) Letter, August 23, 1976, G. Burton, Jr.

to 0. J. Elgert, same subject

(3} Letter, October 5, 1976, C. W. Malody to

0. J. Elgert, same subject

(4) Letter, October 18, 1976, C. W. Malady
to 0. J. Elgert, same subject

Gentlemen:

The reference 4 Jetter statad that we would make a second

attempt to obtain a sludge sample from Tank CX-72 by
November 1, 1576. Sampling ‘was attempted dnlanother
locationzin ;the “tank butThe=5Tudgd Was Jfound m=STudge
measurements Jand v1sua1*inspect1on n_07 . thewtank “indicate
SEhat “there 1S no: S1udgs —in :the tank. TR

Optical equipment is be1ng purchasad which will allow us
to obtain an jn-tank view of Tank CX-72. This equipment
will not be available until February 1, 1977. We will
inform you at that time of our plans for cbtaining an
in~tank inspection of Tank CX-72.

RD Prosser*®
MF Rics

HP Shaw

TE Sparks

JA TeaTl

JH Warren

G0 Whealer
AT White*
Central File

*Bag
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A R

il DeveTopment Administration
e Attention: Mr. 0. J. Elgert
- Page 2

" v -
AOV 5y v

Sludge samplies have been obtained from Tanks 361-B, 361-T,
361-U, and CX-7Q as stated in reference 4. The analysis
of these sludge samples will be used to detarmine if
additional samp1es are needed. If additional samples are
needed, they will be obtained afier the supernatant Tliquid
-has been pumped {rom the tanks. Pumping of this liquid

is scheduled to be completad by April 8, 1977, at wnich
time we will provide a sampling scheduie for any additional
samples that are to be obtained.

VYery truly yours,

< SAY P T

C. W. Malody

Manager - Production and
Waste Management

CﬂM:JEM:bac

cc: JC Cummings, ERDA-RL

e e

i e et 16 Fima e B3
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APPENDIX ¢ - DETAILS OF COST ESTIMATES
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C.0 DETAILS OF COST ESTIMATES

C.1 SLUDGE SAMPLING

The details of the cost estimates for sludge sampling discussed in
Sections 5.1.3 are provided in this Section. These costs are in constant
1989 dollars. These cost estimates are used in Section C.2, which provides
details of the overall cost of decommissioning.

C.1.1 Sample Sludge After Grout Removal

DESCRIPTION Cost, § Total, §
1.) Equipment {2 samples}:
a.) Outer barrels (24 ft SST) 200
b.) orill rod (80 ft) 2,000
c.) Inner barrels (18) 5,400
d.} Head assemblies {18} 4,550
e.) Core lifter skirts (24) 360
f.) Inner tube shoe {24) 600 13,780
2.) 6 Shifts @ $3,400/shift 20,400
3,) Set-up and Removal 22,000
4.) General (Misc.) 4,900
5.) Disposal (20 ft3 @ $25/ft3) 500
6.} Engineering Field Services Group Consultation 6,600
7.) Reports 24,000
TOTAL . “az,160

€.1.2 Sample Sludge Before Grout Removal

DESCRIPTION Cost, § Iotal, §

1.) Equipment (2 samples):

a.) Outer barre]s (24 ft 5ST) 1,800

b.} Inner barrels (i8) 10,800

¢.) Head assemblies (18) 7.000

d.}] Core iifter skirts (24) 720

e.) inner tube shae (24) i 1,200 21,520
2.) 12 shifts @ 53,400/shift 40,800
3.} Set-up and Removal 22,000
4,) General (Misc.) 4,900
5.) Disposal {25 ft3 @ $25/Ft3) 625
6.) Engingering Field Services Group Consultation 6,600
7.} Reports 24,000

TOTAL 120,445
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C.2 DECOMMISSIONING COST ESTIMATES

The details of the cost estimates for all of the options discussed in
Sections 5.1 and 6.1 are provided in this Section. These costs are in
constant 1989 dollars and are for engineering, construction, installation,
and operations. A support cost of approximately $281,300 as detailed in
Tabie 5-2, should be added to each of these costs.

€.2.1 Recommended Decommissioning Method - Mine Grout/Characterize Sludge
{Figure 5-1)

Prior to removing sludge from the bottom of Tank 241-CX-72, the grout
above the sludge will gradually be broken up and airlifted from the tank
into approved burial containers (Phase 1). The sludge and tank will then be
sampled and characterized (Phase 2). After characterization is complete, a
procedure for removing the sludge will be defined (Phase 3). A method for
retrieval of the sludge layer cannot be specified until the completion of
Phase 2. However, three options for sludge retrieval are discussed in
Section 5.1.4 and the cost estimates for each of these options are provided
in Sections C.2.1.1 through C.2.1.3.

e

DESCRIPTION Cost. § Total, $
1.) Characterize sludga:
a.] Core sample after removing grout {2 holes}. 9z, 180
b.) Analytical ¢alculations based on gamma and neutron
measurements. 1,000
¢.) Laboratory analysis; oludge concentration, #lements,
hazardous material components, and grout consistency. __ 10,000 103,160

2.) verify tank integrity:
a.) Retrieve lower partion of actuator rod or dry well during
grout removal and analyze for corrosion of material.

Correlate o tank wall 8,000
b.) Ulirasenic test in drywel] Lo determine corrosion of

wall. Correlate to tank wall, 3,000
¢.) Calculations: BHased on new tank with assumptions as to

the present condition of the tank and components. 5,000

d.) Visually inspect tamk wall during removal of grout. 1,000 17,000

3.) Verify caisson integrity:
a.) Core drill a minimum of 3 holes around the outside and

below caissen and sample for leakage. 5,000
b.} Remote TV, borescope, and/or contact smear sample annulus
batween tank and caisson. 3,000 8,000

4,) Excavation:
a.) Excavate to top of tank for installation of a temporary

10" diameter x 15' long caisson. 12,000
h.) Remove tank cover {cut ocut with torch, cheeck for
combustible material or gases). : 8,600 20,800

5.) Containment Building:

a.} Meather tight containment, {greenhouse) with concrete
floor, located at grade level above tank, approximately
20" % 20" x 8", 8,800

b.) Fahricate and instal] temporary 10 diameter x 13" long
caisson. Seal to tank caisson and containment building
floor. 8,000

c.) 2 Stage HEFA Tiitration with air ¥low of 320 CFM. 25,000 29,800
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DESCRIPTION Cost,. § Total, &
6.) Grout Mining Equipment:
a.} Drilling equipment
Ratary drilling truck w/12 inch diameter auger. ___ 60,000
b.} Grout retrisving equipment:
Airtift (vacuum). 4,000
Cyclone separater system. 12,000 76,000
7.) Reseal tank after taking sludge samples. 2,000 2,000
8.) Burial/Storage Containers:
a.) For solid waste (55 gallen drums LLW & HLW). 20,000
b.) Burial container with HEPA filters. 10,000 30,000
9.) Waste Transportation:
a.) To burial, solid wastas. 1,600 1,600
Subtotal 298,160
Civil Engineering (25% of 298,160) 74,540
Mechanical Engineering (40% of 298,160) 119,264
Subtotal 491,984
G & A/ CSP (26% of 491,984) 127,911
Subtotal 619,875
Contingencies (35% of 619,873) 216,956
TOTAL (PHASES 1 AND 2) 836,831
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€.2.1.1 Phase 3, Option 1 - Sluice Sludge
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10

11

2.

13.

14,

) Sluicing system:
a.
b.

— e

c.

Use hydrant water for sluicing head.
Sluicing head, 100 psi. inlet supply, wand w/2 sluicing

nozzles with approximately 1200 psi. outlet pressure.
4" diameter vertical turbine pump with particulate filter

screens. Top mounted motor, 50 - 60 foot head,

5 - 10 gpm.--

) ?econtamination equipment:
a.

Spray ring; water wash, same as sluicing head, located
above tank, used to clean sluicing eguipment during
remaval from tank. Wash water to drain back into tank.

) Liquid waste transfer piping:

a.) 2" Air operated diaphragm type pump to pump sludge.

Pump located at tank CX-72.
b.) 2" schedule 40, encased pipe, from diaphra
isolation point numbar 15 {Approx. B5 feet
above greund and berm for shielding.

type pump to
install

¢.] Piping exists between jsolation point number 13 and

TK-003-CR in the 244-CR Vaul:t.

} Cleanliness verificaticn:

a.) Remote TV, boroscope, or contact smear sample.

) Decemmission Tank:

a.) Re-sample for leakage around caisson in previously gore

drilled holes.

b.) After removal of sludge and re-sampling for leakage
around caisson, pump grout into void left by sludge

removal and drilled holes.
c.} Seal weld surface openings in tank.
Remove containment

Civil Engineering (25% of 99,000)

Cost, § Total, §

1,000
5,000

15,000 21,000

5,000 5,000
12,000
4,000
-={0-- 16,000

40, 000 40,000

2,000

5,000
4,000
6,000 17,000

Mechanical Engineering (4G% of 99,000)

G & A/ CSP (26% of 163,350)

205,821

Contingencies {35% of 205,821}

TOTAL (PHASE 3)
TOTAL {PHASES 1, 2, AND 3}

72,037

277,858

1,114,689
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C.2.1.2 Phase 3, Option 2 - Rock Drill Sludge

DESCRIPTION

10.} Sludge Mining equipment:
a.) Sludge drilling equipment
Rotary reckegri111ng truck and drill string.

11.} Burial/Storage Containers:
a.) TRU Starage container {55 gallon shielded drums}.

12.} Waste Transportation:
) Te storage, TRU,

13 leanliness verification:

.} Remote TV, boroscops, or contact smear sample.
Re-sample for leakage arcund caisson in previously core
drilled holes.

After removal of sTudge and re-sampling for Teakage
around caissan, grout into void left by sludge
removal and drilled holes.

Seal weld surface openings in tank.
Remove containment building.

a
Jc
a.)

14.} ?ecunnission Tank:
a
b.)

0,0

Subtotal

Cost, §

65,000
30,0060
2,500

44,000

2,000

5,000
4,000
6,000

Civil Engineering {25% of 154,500}

Hechanical Engineering (40% of 154,500)

Subtotal

G & A/ CSP (26% of 254,925)

Subtotal

Contingencies (35% of 321,208)

TOTAL (PHASE 3)

TOTAL (PHASES 1, 2, AND 3)

Total, §

65,000
30,000
2,500

40,000

154,500
38,625

321,208
112,422

433,627
1,270,458
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C.2.1.3 Phase 3, Option 3 - Remove Tank with Sludge, Section in Surface

Containment Building (Leave Caisson in Place)

DESCRIPTION

10.) Containment building:
a.) Remove old containment building.
b.) Weather tight containment (greenhouse}] with concrete
floor, located at grade level above tank, approximately
30" x 307 x 15 high. A 10" x 10" decommissioning area
with 15" high x 2' thick shielding walls adjacent to the

temgorarg caisson and a area for the upper tank section._

c.} Lifting hoist, 60 ton with shielded cab (External}.

d.) 2 Stage HEPA filtration with air flow of 1350 CFM.
11.) Cecommissioning equipment:

a.} Diamond saw (section tank above siudge).

b.] Weider {add cover to bottom of tank upper half).

c.} Decontamination of equipment (sandblasting or water}. __
12.) Decommission tank:

a.g Verify upper tank section iz ¢lean.

h.} Remove upper tank section and take to burial.

c.} Verify lower tank section is clean.

d.} Remove lower tank section and take to burial.

e.) Re-sample caisson and verify it is clean.

f.) Backfill caisson to grade level.

g.) Remove: contairment building.

Subtotal

Cost, § Total $

6,000

40,600
70,000
42,000

22,000
1,200
7,400

2,000
5,000
2,000
5,000
2,000
3,800
48,000

Civil Engineering (25% of 254,200)

Mechanical Engineering (40% of 254,200)

Subtotal

G & A/ CSP (26% of 419,430)

Subtatal

Contingencies {35% of 528,482)

TOTAL [PHASE 3)

TOTAL (PHASES 1, 2, AND 3)

158,000

30,800

254,200
63,550
101,680

419,430
109,082

528,482
184,969

713,450
1,550,281
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€.2.2 Alternative Decommissioning - Method A Mine Entire Contents (Dry

Procaess, Figure 6-1)

DESCRIPTICN

1.) Characterize sludge:
a.} Core sample after removing grout (2 holes).
b.) Analytical calculations based on gamma and nelfron
measurements.
c.) Laboratory Analysis; Sludge concentration, elements,
hazardous material components, and grout consistency.

2.) Verify tamk integrity:

a.} Retrieve lower portion of actuater rod or remove dry well
during grout removal and apalyze for corrosicn of
material. Correlate to tank wall.

b.) Ultrasonic testing in drywell to determine corresion of
drywall wall. Correlate to tank wall.

c.) Caiculations: Based on new tank with assumptions as te
the present condition of the tank and components.

d.) Visually inspect tank wall during removal of grout.

3.) Verify caisson integrity:
a.) Core drill a minimum of 3 holes around outside and helow
caisson and sample for leakage.
b.} Remote TV, baroscope. and/er contact smear sample annulus
between tank and caisson.

4,) Excavation:
a.) Excavate to top of tank for installation of a temporary
10’ diameter x 15" long caisson.

b.} Remove tank covar {cut out with torch, chéck far
combustibie material or gases).

5.) Containment Building:

a.} Weather tight containment, (%reenhouse) with concrete
floor, located at grade level above tank, approximately
20" x 20" x B'. .

b.) Fabricate and install temporary 10 diameter x L3 long
%%1sson. Sezal to tank caissen and containment building

' Qor.
¢.) 2 Stage FEPA T1ltration With air Tiow of 320 GFH.

§.) Mining equipment:

a.) Grout drilling equipment:
Rotary drilling truck with 12 inch diameter auger.

b.) Sludge drilling squipment:
Rotary rock drilling truck and drill string.

¢.) Grout and sludge retrieval equipment:
Airlift (vacuum).
Cyclone separator system.

7.) Reseal tank after taking sludge samples.

8.) Burial/Storage Containers:
a.) For solid waste {55 gallon drums LLW & HLW}.
b.) Burial container with HEPA filters.
¢.) TRU Storage container (55 gallon shielded drums).

8.} Waste Transportation:
a.) To burial, Solid Waste.
] To storage, TRU,

b.
10.) Cleanliness verification:
a.) Remote TV, boroscope, and/or contact smear sample.

Cost, §

92,160
1,000
10,000

8,000
3,000

5,000
1,000

5,000
3,000

12,000
8,600

8,800

6,000
25,000

60,000
65,000

4,000
12,000

2,000

20,000
10,000
30,000

1,600
2,500

40,000

Total. §

103,180

17,000

8,000

20,600

39,800

141,000
2,000

60,000

4,100

40,000
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DESCRIPTION Cost, § Total, &
11.) Decommission Tark: o
z.) Re-sample for leakage around caissan in previously core
drilled holes. 2,000
b.) After removal of siudge and re-sampling for leakage
around caisson, pump grout into void left by sludge
removal and drilled holes. 8,000
¢.) Seal weld surface openings in tank. 4,000
d.) Remove containment building. 6,000 17,000
Subtotal 452,680
Civil Engineering (25% of 452,660) 113,185
Mechanical Engineering {40% of 452,650} 181,084
Subtatal 746,889
G & A/ CSP (26% of 746,889) 194,191
Subtotal 941,080
Contingencies (35% of 941,080) 329,378
TOTAL 1,270,458
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€.2.3 Alternative Decommissioning - Method B Leave Grout in Place, Sluice
STudge Out (Figure 6-2)

DESCRIPTION Cost, § Total, 3

1.) Characterize sludge:
a.) Core sample through 8" risers (2 holes). 120,445
b.) Analytical calculations based onm gamma and neutron

measurements. 1,000
c.) Llaboratory analysis: Sludge concentration, elements,
hazardous material components, and grout consistency. __ 10,000 131,445

2.) Verify tank integrity:
a.) Ultrasonic test in drywell to determine corrasion of

wall, correlate to tank wall. 3,000
b.) {Calculations: Based on new tank with assumptions as to
the present condition of the tank and compeonents. 5,000 8,000

3.} Verify caisson integrity:
a,) Care drill a minimum of 3 holes around ocutside and below
caisson, leave gasing for sampling after decommissioning

and sample for leakage. 5,000
b.} Remote TV, boroscope, and/or contact smear sampte annuTus
between tank and caisson. 3,000 8,000

4,) Excavation and Drilling:
a.) Excavate to top of tank for installation of a tempaorary
10° diameter x 15" long caisson. 12,000
b.} Drill a 6" diameter hole 45 deep in each 3. riser for
sluicing equipment, one riser for the sluiging wand the
ather riser for the sludge removal pump. Encase holes to
prevent coliapsing. 12,000 24,000

5.) Containment Building:
a.} Weather tight containment (greenhouse) with concrete
floor, located at grade level above tank, approximately
10" x 10" x 8", 6,800
b.) Fabricate and install temporary 10" diameter x 15 Tong
caisson. Seal to tank caisson ang containment building

floor. 6, 000
c.) 2 Stage HEPA Tiltration w/air Tlow of 30 CFH. 25,000 37,800

8.) Sluicing system:

a.) Use hydrant water for sluicing head. 1,000

b.} Sluicing head, 100 psi. inlet supply, wand with 2
sluicing nozzles with approximately 1200 psi. outlet
pressure. 5,000

c.) 4" diameter vertical turbine pump with particulate filter
screens. Top mounted motor, 50 - 60 foot head,
5§ - 10 gpm. 15,000 21,000

7.7 Decontamination equipment:
a.} Sgray ring; water wash, same as sluicing head, Jocated
above risers, used to clean sluicing equipment during
removal from tank. Wash water to drain back into tank. 5,000 5,000

8.) Liquid waste transfer piping:
a.) 2" Air operated diaphragm type pump to pump sludge.
Pump Tocated at tank CX-72, 12,000
b.} 2" schedule 40, encased pige, from diaphragm type pump to
isolation point number 15 (Approx.65 feet). Install

above ground and berm for shielding. 4,000
¢.} Piping exists between isolation point number 15 and
TK-003-CR in the 244-CR Vault. -~-Q-- 16,000

9.} Cleanliness verification:
a.) Remote TV, boroscope, and/or Contact smear sample. 40,000 44,000
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DESCRIPTION Cost, $§ Total, 3
10.) Decommission Tank: o
2.) Re-sample for leakage around caisson in previously core
drilled holes. 2,000
b,) After removal of sludge and re-sampling Tor leakage
arcund caisson, pump grout into void left by sludge
removal and driiled holes. 5,600
c.) Seal weld surface ogenings in tank. 4,000
d.) Remove containment building. 6,000 17,000
Subtotal 308,245
Civil Engineering (25% of 308,245) 77,081
Mechanical Engineering (40% of 308,245) 123,288
Subtotal 508,604
G & A/ CSP (26% of 508,604) 132,237
Subtotal 540,841
Contingencies (35% of 640,841) 224,294
TOTAL 865,136
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C.2.4 Alternative Decommissioning - Method ¢ Leave Grout in Place, Mine
Sludge Out (Figure 6-3)

DESCRIPTION

—

~

[

-

[81]

(=]

co o~

.} Characterize sludge:

a,
b.

c.)

Core sample through 8" risers {2 holes).

Analytical calculations based on gamma and neutron
measurements.

Laboratory analysis; Sludge concentration, elements,
Hazardous material components, and grout censistency.

.} Verify tank integrity:

a.)

b.)

Ultrasonic test in drywell to determine corrosion of
wall. Correlate to tank wall.

Calculations: Based on new tank with assumptions as to
the present condition of the tank and components.

.Y Verify caisson integrity:

a.)

b.)

Core drill a minimum of 3 holes around outside and below
caisson, leave casing for sampling after decommissioning
and sample for leakage.
Remote TV, boroscope, and/or contact smear sampte annulus
between tank and caisson.

.) Excavation and Orilling:

a.)
b.)

Excavate to top of tank for installation of a temporary
10" diameter x 13' long caisson,
Drill a 6" diameter hole 45" deep In each &§" riser for

mining equipment. Encase holes to prevent collapsing._

.} Containment Building:

a.)
b}

c.)

Weather tight containment (greenhouse) w /concrate floor,

located at grade level above tank, approximately

10" x 10° x 8°,

Fabricate and install temporary 107 diameter x 1% Tong

g?issan. Seal to tank caisson and containment building
cor.

2 Stage HEPA TiTtration w/air tlow of 80 CFM.

.} Mining eguipment:

a.)
b.)

c.)

.} Reseal tank after taking sludge samples:

Grout drilling equipment
Rotary drilling truck w/12 inch diameter auger.
Sludge drilling equipment
Rotary rock drilling truck and drill string
Sludge retrieval equipment
Airlift (Vacuum)
Cyclone separator system

.} Burial/Storage Containers:

a.
b,

Burial container w/HEPA filters
TRU Storage container (55 gallon shielded drums]

9.) Waste Transportation:

a.)

To storage, TRU

i0.) Cleanliness verification:

a.)

Remote TV¥, Boroscope, and/or Contact smear sample

Cost, §

120,445
1,000
10,000

3,000
5,000

5,000
3,000

12,000
12,000

6,800

6,000
25,000

60,000
63,000

4,000
12,000
2,000

10,000
30,000

2,500

40,000

Total

131,445

8,000

8,000

24,000

37,800

141,000

2,000

40,000

2,500

40,0090
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Cost,_ 3 Total, 3

11.) Decommission Tank:

a.) Re-sample for leakage around caisson in previously core

drilled holes.

h.) After removal of siudge and re-sampling for leakage
around caisson, pump grout into void left hy sludge

removal and drilled holes.

a0

Remove containment building.

.} Seal weld surface openings in tank.

Subtotal

2,000

5,000
4,000
6,000 17,000

451,745

Civil Engineering (25% of 451,745)

Mechanical Enginearing (40% of 451,745}

Subtotal

112,936

180,898

745,378

G & A/ CSP {26% of 745,379}

Subtotal

193,793

939,178

Contingencies {35% of 939,178)

TOTAL

328,712

1,267,890
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C.2.5 Alternative Decommissioning - Method D Sluice Entire Contents (Wet

Process, Figure 6-4)

DESCRIPTION

Cost, § Total §

1.) Charactarize sludge:
a.) Core sample through 8" risers (2 holes).
b.) Analytical calculations based on gamma and hsutron
measurements.
c.) Laboratory analysis; Sludge concentration, eljements,
hazardous material components, and grout consistency.

2,) Verify tank integrity:

a.) Retrieve lower portion of actuator rod or remove dry well
and analyze for corrosion of material. Correiate to tank
wall.

b.) Ultrasonic test in drywel] to determine corrgsion of
wall. Correlate to tank wall.

c.) Calculations: Based on new tank with assumptions as to
the present condition of the tank and components.

3.} Verify caisson integrity:

a.) Caore drill a minimum of 3 holes around cutside and below
caisson, leave casing for sampling after decommissioning
and sample for leakage.

b.) Remote TV, boroscope, and/or centact smear sample annuius
between tank and caisson.

4.} Excavation and Driliing:
a.) Excavate to top of tank for installation of a temporary
10' diameter x 15' long caisson.
b.) Drill a 8" diameter ho%e in each 87 riser for sluicing
equipment, one riser for the sluicing wand the other
riser for the sludge removal pump. Encase holes to
prevent collapsing.

5.) Contaimment Building:
a.} Weather tight containment (greenhcuse} with concrete
floor, located at grade lavel above tank, approximately
10" x 10" % 8'.
b.) 2 Stage HEPA fi{ltration with air [low of 80 CFH.

6.) Sluicing system:

a.} Use hydrant water for sluicing head.

b.} Sluicing head, 100 psi.inlet supply, wand with £ sluicing

nozz les with approximately 1200 psi. outlet pressure. __

c.) 4" diameter vertical turbine pump with particulate filter
sereens. Top mounted motor, 50 - 60 foot head,

5 - 10 gpm.

7.} Decontamination equipment:
a.) Spray ring; water wash, same as sluicing head, located
above risers, used fo clean sluicing equipment during
removal frem tank., Wash water to drain back into tank. _

8.} Liguid waste transfer piﬁing:

a.) 2" Air operated diaphragm type pump to pump sludge.
Pump located at tank CX-72.

b.} 2" schedule 40, encased pipe, from diaphragm type pump to
isolation point number 15 (Approx. 85 Feet?? Install
above ground and berm for shielding.

¢.}) Piping exists between isolation point number 15 and
TK-003-CR in the 244-CR Vault.

9.) Cleanliness verification:
a.} Remote TV, borascope, or contact smear sample.

120,445

1,000
10,000

15,000
3,000
5,000

5, 000
3,000

12,000

12,000

§,800

25,000

1,000
5,C00

15,000

5.000

12,000

4,000
e

40,000

131,445

23,000

8,000

24,000

31,800

21,000

5,000

16,000

40,000
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DESCRIPTION Cost, 3 Total, $
10.) Decommission Tank:
a.) Re-sample for leakage around caisson in previously core
drilled holes. z,000
b.) After removal of 5ludge and re-sampling Tor leakage
arsund caisson, pump grout into void left by sludge
removal and drilled holes. 5,000
c.; Seal weld surface openings in tank. 4,000
d.} Remove containment building. 6,000 17,000
Subtotal 317,245
Civil Engineering (25% of 317,245) 79,311
Machanical Engineering (40% of 317,245} 126,898
Subtotal 523,454
G & A/ CSP (26% of 523,454) 136,098
Subtotal 653, 552
Contingencias {35% of 659,552) 230,843
TOTAL " 890,396
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APPENDIX D - OTHER ALTERNATIVES CONSIDERED BUT NOT DEVELOPED
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Several sampling and retrieval options were considered but were ruled
out because for various reasons. This appendix provides a synopsis of those
options considered and a brief explanation of why the option was discounted.

1. Description:
Remove tank from caisson, transport in a shielded cask to 212 buildings,

cut up and dispose of waste.

Discussion:

This option was rejected based on the fact that the proposed building

remains as a shell that is used for storage. This facility would have
to be refurbished, and a means for transferring the waste to the tank

farms would have to be devised. Procurement of a shipping cask would

also be required.

2. Description:
Remove tank, transport to the PUREX railroad tunnel to await disposal

as part of the PUREX plant decommissioning effort.

Discussion:
This option does not actively manage the waste. It would only delay
waste recovery. Procurement of a shipping cask would also be required.

3. Description:
Remove tank and transport to tank 241-CX-70. Section tank 241-CX-72,

weld a sluicing attachment to the opening of the tank, rotate the tank
and sluice to tank 241-CX-70.

Discussion:

This option would require remote Teak-tight welds. A shielded rotation
device would be required to be fabricated. The grout Tayer is of poor
structural integrity and would probably not remain in place once the
tank is sectioned. Provision for containing the grout would be
required.

4. Description:
Remove tank and transport to a double shell tank. Section tank

241-CX-72, weld a sluicing attachment to the opening of the tank, rotate
the tank and sluice to double shell tank.

Discussion:
Similar problems as discussed in number 3.

5. Description: -
"Float" tank 241-CX-72 out of the caisson while simuitaneously

backfilling the caisson with drilling mud or grout.

Discussion:

This option was proposed as a possible solution to the problem of
Tifting the tank without knowing the structural integrity of the tank
bottom. The backfill material would support the tank as it is being
1ifted. Use of this method would require characterization of the sludge
layer since they involve the use of water. Additionally, if the bottom
of the tank leaks, the mud or grout has the potential for leaching TRU



c\l'
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material from within the tank, thus creating more TRU waste in the form
of the drilling mud or grout that remains in the caisson.

Description:
Remove tank and caisson together.

Discussion:
This option would require a large excavation which would be quite
expensive,
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